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Applications  of  the  chemical  include  use  as  an  intermediate  in  the 
manufacture  of  dyes.  p-Anisidine  hydrochloride  was  administered  in  the 
feed,  at  either  of  two  concentrations,  to  groups  of  55  male  and  55 
female  animals  of  each  species. 

Under  the  conditions' of  this  bioassay,  the  evidence  was  insuffi- 
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CARCINOGENESIS  TESTING  PROGRAM 
DIVISION  OF  CANCER  CAUSE  AND  PREVENTION 
NATIONAL  CANCER  INSTITUTE,  NATIONAL  INSTITUTES  OF  HEALTH 


FOREWORD : This  report  presents  the  results  of  the  bioassay  of 

p-anisidine  hydrochloride  conducted  for  the  Carcinogenesis  Testing 
Program,  Division  of  Cancer  Cause  and  Prevention,  National  Cancer 
Institute  (NCI),  National  Institutes  of  Health,  Bethesda,  Maryland. 
This  is  one  of  a series  of  experiments  designed  to  determine  whether 
selected  chemicals  have  the  capacity  to  produce  cancer  in  animals. 
Negative  results,  in  which  the  test  animals  do  not  have  a signifi- 
cantly greater  incidence  of  cancer  than  control  animals,  do  not 
necessarily  mean  the  test  chemical  is  not  a carcinogen  because  the 
experiments  are  conducted  under  a limited  set  of  circumstances. 
Positive  results  demonstrate  that  the  test  chemical  is  carcinogenic 
for  animals  under  the  conditions  of  the  test  and  indicate  a potential 
risk  to  man.  The  actual  determination  of  the  risk  to  man  from  animal 
carcinogens  requires  a wider  analysis. 

CONTRIBUTORS : This  bioassay  of  p-anisidine  hydrochloride  was  con- 

ducted by  Mason  Research  Institute,  Worcester,  Massachusetts,  ini- 
tially under  direct  contract  to  the  NCI  and  currently  under  a 
subcontract  to  Tracor  Jitco,  Inc.,  prime  contractor  for  the  NCI 
Carcinogenesis  Testing  Program. 

The  experimental  design  was  determined  by  the  NCI  Project  Offi- 
cers, Dr.  J.  H.  Weisburger  (1,2)  and  Dr.  E.  K.  Weisburger  (1).  The 
principal  investigators  for  the  contract  were  Dr.  E.  Smith  (3)  and 
Dr.  A.  Handler  (3).  Animal  treatment  and  observation  were  supervised 
by  Mr.  G.  Wade  (3)  and  Ms.  E.  Zepp  (3).  Chemical  analysis  was  per- 
formed by  Midwest  Research  Institute  (4)  and  the  analytical  results 
were  reviewed  by  Dr.  N.  Zimmerman  (5). 

Histopathologic  examinations  were  performed  by  Dr.  A.  Russfield 
(3),  Dr.  R.  L.  Schueler  (6)  (as  a consultant),  and  Dr.  D.  S.  Wyand 
(3)  at  the  Mason  Research  Institute,  and  the  diagnoses  included  in 
this  report  represent  the  interpretation  of  these  pathologists.  His- 
topathology  findings  and  reports  were  reviewed  by  Dr.  R.  L.  Schueler 
(6). 


Compilation  of  individual  animal  survival,  pathology,  and  sum- 
mary tables  was  performed  by  EG&G  Mason  Research  Institute  (7);  the 
statistical  analysis  was  performed  by  Mr.  W.  W.  Belew  (5),  using 
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methods  selected  for  the  Carcinogenesis  Testing  Program  by  Dr.  J.  J. 
Gart  (8). 

This  report  was  prepared  at  METREK,  a Division  of  The  MITRE  Cor- 
poration (5)  under  the  direction  of  the  NCI.  Those  responsible  for 
this  report  at  METREK  are  the  project  coordinator,  Dr.  L.  W.  Thomas 
(5),  task  leader  Dr.  M.  R.  Kornreich  (5),  senior  biologist  Ms.  P. 
Walker  (5),  biochemist  Mr.  S.  C.  Drill  (6),  and  technical  editor  Ms. 
P.  A.  Miller  (5).  The  final  report  was  reviewed  by  members  of  the 
participating  organizations. 

The  following  other  scientists  at  the  National  Cancer  Institute 
were  responsible  for  evaluating  the  bioassay  experiment,  interpreting 
the  results,  and  reporting  the  findings:  Dr.  K.  C.  Chu  (1),  Dr.  C. 

Cueto,  Jr.  (1),  Dr.  J.  F.  Douglas  (1),  Dr.  D.  G.  Goodman  (1),  Dr.  R. 
A.  Griesemer  (1),  Dr.  H.  A.  Milman  (1),  Dr.  T.  W.  Orme  (1),  Dr.  R.  A. 
Squire  (1,9),  Dr.  J.  M.  Ward  (1),  and  Dr.  C.  E.  Whitmire  (1). 
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SUMMARY 


A bioassay  for  possible  carcinogenicity  of  p-anisidine  hydro- 
chloride was  conducted  using  Fischer  344  rats  and  B6C3F1  mice. 
p-Anisidine  hydrochloride  was  administered  in  the  feed,  at  either 
of  two  concentrations,  to  groups  of  55  male  and  55  female  animals 
of  each  species.  Fifty-five  animals  of  each  sex  and  species  were 
placed  on  test  as  controls.  The  high  and  low  dietary  concentrations 
of  p-anisidine  hydrochloride  were,  respectively,  0.6  and  0.3  percent 
for  rats  and  1.0  and  0.5  percent  for  mice.  The  compound  was  admin- 
istered in  the  diet  for  103  weeks,  follwed  by  an  observation  period 
of  2 to  3 weeks  for  rats  and  2 weeks  for  mice. 

There  were  no  significant  positive  associations  for  either  spe- 
cies between  the  concentration  of  p-anisidine  hydrochloride  adminis- 
tered and  mortality.  In  addition,  adequate  numbers  of  animals  in  all 
groups  survived  sufficiently  long  to  be  at  risk  from  late-developing 
tumors . 

In  male  rats  there  were  significant  associations  between  compound 
administration  and  the  incidences  of  both  squamous-cell  carcinomas  of 
the  skin  and  alveolar/bronchiolar  adenomas.  None  of  the  Fisher  exact 
comparisons,  however,  supported  these  findings.  When  those  males 
having  adenomas  NOS  or  carcinomas  NOS  of  the  preputial  gland  were 
combined  and  the  resulting  incidences  statistically  analyzed,  the 
only  test  providing  a significant  result  was  the  Fisher  exact  compari- 
son of  the  low  dose  to  the  control.  There  were  no  significant  posi- 
tive associations  between  the  administration  of  p-anisidine  HC1  and 
the  incidence  of  any  tumor  in  mice  of  either  sex. 

Although,  under  the  conditions  of  this  bioassay,  there  appeared 
to  be  an  association  between  chemical  administration  and  the  increased 
incidence  of  preputial  gland  tumors  in  low  dose  male  rats,  the  evi- 
dence was  insufficient  to  establish  the  carcinogenicity  of  p-anisidine 
hydrochloride  in  Fischer  344  rats.  The  compound  was  not  carcinogenic 
in  B6C3F1  mice. 
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I.  INTRODUCTION 


p-Anisidine  HC1  (NCI  No.  C03758) , the  hydrochloride  salt  of  an 
aromatic  dye  intermediate,  was  selected  for  bioassay  by  the  National 
Cancer  Institute  because  of  the  increased  bladder  cancer  incidence 
noted  among  workers  in  the  dye  manufacturing  industry  (Wynder  et  al., 
1963;  Anthony  and  Thomas,  1970).  Aromatic  amines  are  one  of  several 
classes  of  chemicals  thought  to  contribute  to  this  high  cancer  risk 
(Clayson  and  Garner,  1976). 

The  Chemical  Abstracts  Service  (CAS)  Ninth  Collective  Index 

•k 

(1977)  name  for  this  compound  is  4-’methoxy-benzenamine  HC1.  It  is 
also  known  as  p-aminoanisole  HC1  and  4-methoxyaniline  HC1. 

p-Anisidine  is  used  as  an  intermediate  for  the  production  of 
C.I.  (Colour  Index)  Azoic  Coupling  Components  11  and  13,  C.I.  Vat 
Red  29  (also  called  C.I.  Pigment  Red  190),  C.I.  Disperse  Orange  15, 
Diazo  Brilliant  Scarlet  ROD  extra,  Diazo  Brilliant  Scarlet  BG  extra, 
and  Benzo  Fast  Scarlet  4FB  (Society  of  Dyers  and  Colourists,  1956). 

The  hydrochloride  salt  of  p-anisidine  is  not  produced  commer- 
cially (U.S.  International  Trade  Commission  [USITC] , 1977);  however, 
p-anisidine  is  produced  in  commercial  quantities  (in  excess  of  1000 
pounds  or  $1000  in  value  annually)  as  are  C.I.  Azoic  Coupling  Compo- 
nents 11  and  13  and  C.I.  Vat  Red  29  (USITC,  1977). 

The  potential  for  exposure  to  p-anisidine  and  p-anisidine  HC1 
is  greatest  for  workers  in  the  dye  and  chemical  industries. 

■k 

The  CAS  registry  number  is  20265-97-8. 
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p-Anisidine  displays  considerable  acute  and  chronic 
toxicity  upon  ingestion,  inhalation,  or  skin  absorption, 
moderate  local  irritant  (Sax,  1975). 


sys  temic 
and  is  a 
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II.  MATERIALS  AND  METHODS 


A.  Chemicals 

p-Anisidine  hydrochloride  (Figure  1)  was  purchased  in  two  lots 
from  Pfaltz  and  Bauer  Chemical  Company  and  chemical  analysis  was 
performed  by  Midwest  Research  Institute,  Kansas  City,  Missouri. 

The  first  lot  was  used  during  the  subchronic  test  and  for  the 
first  20  months  of  the  chronic  bioassay;  the  second  lot  was  used  in 
the  final  phase  of  the  bioassay.  The  experimentally  determined 
melting  point  range  of  215°  to  220°C  was  in  general  agreement  with 
the  range  reported  in  the  literature  (216°  to  218°C)  (Dornow  et  al . , 
1957).  Elemental  analysis  approximated  that  expected  for  C^H  N0C1, 
the  molecular  formula  of  p-anisidine  hydrochloride.  Thin-layer 
chromatography  was  performed  utilizing  two  solvent  systems  (benzene: 
1,4-dioxane;  and  ethyl  acetate : ammonium  hydroxide).  Each  plate 
indicated  one  nonmotile  impurity.  Vapor-phase  chromatography 
revealed  one  homogeneous  peak.  Titration  of  the  amine  function  with 
perchloric  acid  provided  results  close  to  those  expected  on  a theo- 
retical basis.  This  does  not,  however,  preclude  the  possibility  of 
other  amine  compounds  being  present.  Infrared  analysis  was  consis- 
tent with  the  structure  of  the  compound. 

A second  batch  of  p-anisidine  hydrochloride  was  purchased  about 
two  years  later  from  the  same  supplier.  The  experimentally  determined 
range  in  the  melting  point  of  180°  to  222°C  suggested  that  this  com- 
pound contained  impurities;  however,  thin-layer  chromatography 
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FIGURE  1 

CHEMICAL  STRUCTURE  OF  p-ANISIDINE  (HYDROCHLORIDE) 
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utilizing  the  same  solvent  systems  used  previously  only  revealed  one 
spot.  In  addition,  elemental  analysis  agreed  with  that  expected  on  a 
theoretical  basis  as  did  amine  group  titration.  Vapor-phase  chroma- 
tography also  revealed  only  one  homogeneous  peak  and  infrared  analysis 
was  consistent  with  the  structure  of  the  compound. 

The  X.  and  e values  reported  by  Sadtler  Research  Laboratories 
max 

(Genero,  1977)  for  p-anisidine  and  p~anisidine  hydrochloride  and  the 
values  reported  by  Midwest  Research  Institute  for  the  two  batches  of 
the  compound  purchased  for  this  bioassay  are  indicated  below.  All 
analyses  were  performed  using  the  same  solvent  systems: 

Sadtler  Sadtler  Midwest  Midwest 

p-anisidine  p-anisidine  HC1  Batch  1 Batch  2 


\ 

\ 

X 

max 

€ 

max 

e 

max 

€ 

max 

e 

— 

— 

222.5 

9570 

— 

— 

223 

8000 

234 

15573 

— 

— 

— 

— 

236 

30 

— 

— 

274.5 

1630 

274 

1570 

275 

1570 

— 

— 

281 

1400 

281 

1410 

281 

1390 

299 

4763 

— 

— 

299.5 

314 

300 

3100 

The 

absence 

of  the  222.5 

nm  peak 

from  batch  1 is 

difficult  to 

a in. 

The  236 

and  300  nm 

peaks  in 

batch  2 

and  the 

299.5 

nm  peak 

in  batch  1 suggest  the  presence  of  the  free  base  in  addition  to  the 
hydrochloride;  however,  the  absence  of  a peak  approximating  234  nm 
in  batch  1 is  anomalous  with  this  suggestion.  The  noted  discrepan- 
cies indicate  that  both  batches  may  have  contained  impurities;  how- 
ever, no  quantitative  estimation  of  purity  was  made. 
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Throughout  this  report  the  term  p-anisidine  HC1  is  used  to  re- 
present these  materials. 

B . Dietary  Preparation 

The  basal  laboratory  diet  for  both  treated  and  control  animals 
was  Wayne  Lab-Bloxw ( A1 lied  Mills,  Inc.,  Chicago,  Illinois),  p- 
Anisidine  HC1  was  administered  to  the  treated  animals  as  a component 
of  the  diet.  The  chemical  was  removed  from  its  container  and  proper 
amounts  were  ground  with  a mortar  and  pestle  and  then  mixed  with  an 
aliquot  of  the  ground  feed.  Once  visual  homogeneity  was  attained, 
the  mixture  was  placed  in  a 6 kg  capacity  Patterson-Kel ley  twin-shell 
stainless  steel  V-blender  with  the  remainder  of  the  meal.  After  20 
minutes  of  blending,  the  mixtures  were  placed  in  double  plastic  bags 
and  stored  in  the  dark  at  4°C.  Mixtures  were  prepared  once  weekly 
and  the  unused  portions  discarded  2 weeks  after  formulation. 

C . Animals 

Two  animal  species,  rats  and  mice,  were  used  in  the  carcinogeni- 
city bioassay.  Fischer  344  rats  and  B6C3F1  mice  were  obtained  through 
contracts  of  the  Division  of  Cancer  Treatment,  National  Cancer  Insti- 
tute. Rats  and  mice  were  supplied  by  the  Frederick  Cancer  Research 
Center,  Frederick,  Maryland.  Treated  and  control  animals  for  both 
species  were  received  in  separate  shipments.  Upon  arrival,  a sample 
of  animals  was  examined  for  parasites  and  other  signs  of  disease. 

The  remaining  animals  were  quarantined  by  species  for  2 weeks  prior 
to  initiation  of  test.  The  animals  were  assigned  to  groups  and 
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distributed  among  cages  so  that  average  body  weight  per  cage  was 
approximately  equal  for  a given  sex  and  species. 

D.  Animal  Maintenance 

All  animals  were  housed  by  species  in  rooms  having  a temperature 

range  of  23°  to  34°C.  Incoming  air  was  filtered  through  Tri-Dek® 

(r) 

15/40  denier  Dacronw  filters  (Tri-Dim  Filter  Corp. , Hawthorne,  New 
Jersey)  providing  six  changes  of  room  air  per  hour.  Fluorescent 
lighting  was  provided  on  a 12-hour-daily  cycle. 

Rats  were  housed  five  per  cage  by  sex.  During  quarantine  and 
for  the  first  11  months  of  study  rats  were  kept  in  galvanized-steel 
wire-mesh  cages  (Fenco  Cage  Products,  Boston,  Massachusetts)  suspended 
over  newspapers.  Newspapers  were  replaced  daily,  and  cages  and  racks 
washed  weekly.  For  the  remainder  of  the  study,  rats  were  housed  in 
suspended  polycarbonate  cages  (Lab  Products,  Inc.,  Garfield,  New 
Jersey)  equipped  with  disposable  nonwoven  fiber  filter  sheets.  Clean 
bedding  and  cages  were  provided  twice  weekly.  Animals  in  polycarbon- 
ate cages  were  provided  with  Aspen  hardwood  chip  bedding  (American 
Excelsior  Company,  Baltimore,  Maryland).  Stainless  steel  cage  racks 
were  cleaned  once  every  2 weeks,  and  disposable  filters  were  replaced 
at  that  time. 

Mice  were  housed  five  per  cage  by  sex  in  polycarbonate  shoe  box 
type  cages.  Cages  were  fitted  with  perforated  stainless  steel  lids 
(Lab  Products,  Inc.).  Nonwoven  fiber  filter  bonnets  were  used  over 
cage  lids.  Clean  cages,  lids,  and  bedding  (Aspen  bedding)  were 
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provided  twice  per  week.  Reusable  filter  bonnets  and  pipe  racks  were 
sanitized  every  2 weeks  throughout  the  study. 

Tap  water  was  available  for  both  species  from  250  ml  water  bot- 
tles equipped  with  rubber  stoppers  and  stainless  steel  sipper  tubes. 
Bottles  were  replaced  twice  weekly  and,  for  rats  only,  water  was 
supplied  as  needed  between  changes.  Food  and  water  were  available 
ad  libitum. 

Wayne  Lab-Bloxw meal  was  dispensed  in  Alpinew aluminum  feed  cups 
(Curtin  Matheson  Scientific,  Inc.,  Woburn,  Massachusetts)  equipped 
with  stainless  steel  baffles  to  rats  while  in  wire-mesh  caging,  and 
to  mice  for  the  first  2 months  of  study.  For  the  remainder  of  the 
study,  meal  was  supplied  from  stainless  steel  gangstyle  hoppers 
(Scientific  Cages,  Inc.,  Bryan,  Texas).  During  the  2-year  period 
of  compound  administration,  animals  were  fed  meal  containing  the 
appropriate  concentrations  of  p-anisidine  HC1.  Control  animals  had 
untreated  meal  available.  Food  hoppers  were  changed  on  the  same 
schedule  as  were  cages.  Food  was  replenished  daily  in  Alpine^  feed 
cups . 

p-Anisidine  HCl-dosed  rats  were  housed  in  a room  with  other 

* . 

rats  receiving  diets  containing  1 , 5-naphthalenediamme  (2243-62-1); 
N-( 1-naphthyl ) ethylenediamine  dihydrochloride  (1465-25-4);  2-chloro- 
p-phenylenediamine  sulfate  (61702-44-1);  and  aniline  hydrochloride 
(142-04-1).  Control  rats  were  in  a room  with  other  rats  receiving 

■* 

CAS  registry  numbers  are  given  in  parentheses. 
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diets  containing  tris  ( 2 , 3-dibromopropyl ) phosphate  (126-72-7)  and 
o-anisidine  hydrochloride  (134-29-0). 

All  mice  were  in  a room  with  other  mice  receiving  diets  contain- 
ing o-anisidine  hydrochloride  (134-29-0);  4-chloro-o-phenylenediamine 
(95-83-0);  cupferron  (134-20-6);  2 , 5-dithiobiurea  (142-46-1);  and 
fenaminosulf  (140-56-7). 

E . Selection  of  Initial  Concentrations 

In  order  to  establish  the  maximum  tolerated  concentrations  of 
p-anisidine  HC1  for  administration  to  treated  animals  in  the  chronic 
studies,  subchronic  toxicity  studies  were  conducted  with  both  rats 
and  mice.  Animals  of  each  species  were  distributed  among  five  groups, 
each  consisting  of  five  males  and  five  females.  p-Anisidine  HC1  was 
incorporated  into  the  laboratory  diet  and  supplied  jad_  libitum  to  four 
of  the  five  rat  groups  and  four  of  the  five  mouse  groups  in  concen- 
trations of  0.1,  0.3,  1.0,  and  3.0  percent.  The  sixth  group  of  each 
species  served  as  a control,  receiving  only  the  basal  laboratory  diet. 
The  dosed  dietary  preparations  were  administered  for  8 weeks. 

The  highest  concentration  causing  no  deaths,  no  compound-related 
gross  abnormalities,  and  no  mean  group  body  weight  depression  in  ex- 
cess of  15  percent  relative  to  controls  during  the  8-week  subchronic 
test  was  selected  as  the  high  concentration  utilized  for  the  rat  and 
mouse  chronic  bioassays. 

One  female  rat  receiving  a concentration  of  0.1  percent  and  all 
rats  receiving  concentrations  of  3.0  percent  died.  Rats  tested 
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at  1.0  percent  were  reported  to  have  deep  purple  to  black  spleens  in 
all  cases.  All  rats  receiving  0.3  percent  appeared  normal.  A dietary 
concentration  of  0.3  percent  produced  mean  body  weight  depressions  of 
6.0  and  1.0  percent  in  male  and  female  rats,  respectively.  A dietary 
concentration  of  1.0  percent  produced  mean  body  weight  depressions 
of  21.0  and  13.0  percent  in  male  and  female  rats,  respectively.  The 
initial  high  concentration  chosen  for  administration  to  rats  in  the 
chronic  study  was  0.6  percent. 

One  female  mouse  died  at  a concentration  of  3.0  percent.  Black 
spleens  were  noted  in  all  mice  receiving  3.0  percent.  A dietary 
concentration  of  1.0  percent  produced  mean  body  weight  depressions 
of  13.0  and  5.0  percent  in  male  and  female  mice,  respectively.  A 
dietary  concentration  of  3.0  percent  produced  mean  body  weight  depres- 
sions of  38.0  and  29.0  percent  in  male  and  female  mice,  respectively. 
The  initial  high  concentration  utilized  for  administration  to  mice  in 
the  chronic  study  was  1.0  percent. 

F . Experimental  Design 

The  experimental  design  parameters  for  the  chronic  study  (spe- 
cies, sex,  group  size,  concentrations  administered,  and  duration  of 
treated  and  untreated  observation  periods)  are  summarized  in  Tables 
1 and  2. 

All  rats  were  approximately  6 weeks  old  at  the  time  the  test  was 
initiated.  The  initial  concentrations  of  p-anisidine  HC1  in  diets 
were  0.6  and  0.3  percent,  respectively.  Throughout  this  report  the 
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TABLE  1 


DESIGN  SUMMARY  FOR  FISCHER  344  RATS 
p-ANISIDINE  HYDROCHLORIDE  FEEDING  EXPERIMENT 


MALE 

CONTROL 

INITIAL 

GROUP 

SIZE 

p-ANISIDINE 

HYDROCHLORIDE 

CONCENTRATION 

(PERCENT) 

OBSERVATION  PERIOD 
TREATED  UNTREATED 
(WEEKS)  (WEEKS) 

55 

0 

0 

106 

LOW  DOSE 

55 

0.3 

103 

0 

2 

HIGH  DOSE 

55 

0.6 

103 

0 

3 

FEMALE 

CONTROL 

55 

0 

0 

107 

LOW  DOSE 

55 

0.3 

103 

0 

3 

HIGH  DOSE 

55 

0.6 

103 

0 

3 
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TABLE  2 


DESIGN  SUMMARY  FOR  B6C3F1  MICE 
p-ANISIDINE  HYDROCHLORIDE  FEEDING  EXPERIMENT 


MALE 

CONTROL 

INITIAL 

GROUP 

SIZE 

p-ANISIDINE 

HYDROCHLORIDE 

CONCENTRATION 

(PERCENT) 

OBSERVATION  PERIOD 
TREATED  UNTREATED 
(WEEKS)  (WEEKS) 

55 

0 

0 

105 

LOW  DOSE 

55 

0.5 

103 

0 

2 

HIGH  DOSE 

55 

1.0 

103 

0 

2 

FEMALE 

CONTROL 

55 

0 

0 

105 

LOW  DOSE 

55 

0.5 

103 

0 

2 

HIGH  DOSE 

55 

1.0 

103 

0 

2 
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rats  receiving  the  former  concentration  are  referred  to  as  the  high 
dose  groups  and  those  receiving  the  latter  concentration  are  referred 
to  as  the  low  dose  groups.  The  treated  rats  were  supplied  with  dosed 
feed  for  a total  of  103  weeks,  followed  by  a 2-  to  3-week  observation 
period . 

All  mice  were  approximately  6 weeks  old  at  the  time  the  test  was 
initiated.  The  initial  concentrations  of  p-anisidine  HC1  in  diets 
were  1.0  and  0.5  percent,  respectively.  Throughout  this  report  the 
mice  receiving  the  former  concentration  are  referred  to  as  the  high 
dose  groups  and  those  receiving  the  latter  concentration  are  referred 
to  as  the  low  dose  groups.  The  treated  mice  were  supplied  with  dosed 
feed  for  a total  of  103  weeks,  followed  by  a 2-week  observation 
period  to  detect  any  delayed  toxicity. 

G.  Clinical  and  Histopathologic  Examinations 

Animals  were  weighed  immediately  prior  to  initiation  of  the  ex- 
periment. Body  weights  were  recorded  twice  weekly  for  the  first  12 
weeks  of  the  study  and  at  monthly  intervals  thereafter.  From  the 
first  day,  all  animals  were  inspected  twice  daily  for  mortality. 

Food  consumption,  for  two  cages  from  each  group,  was  monitored  for 
seven  consecutive  days  once  a month  for  the  first  nine  months  of  the 
bioassay  and  for  three  consecutive  days  each  month  thereafter.  The 
presence  of  tissue  masses  and  lesions  was  determined  by  monthly 
observation  and  palpation  of  each  animal. 

A necropsy  was  performed  on  each  animal  regardless  of  whether  it 
died,  was  killed  when  moribund,  or  was  sacrificed  at  the  end  of  the 
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bioassay.  The  animals  were  euthanized  by  carbon  dioxide  inhalation, 
and  were  immediately  necropsied.  The  histopathologic  examination  con- 
sisted of  gross  and  microscopic  examination  of  major  tissues,  organs, 
and  gross  lesions  taken  from  sacrificed  animals  and,  whenever  possi- 
ble, from  animals  found  dead. 

Tissues  were  preserved  in  10  percent  buffered  formalin,  embedded 
in  paraffin,  sectioned,  and  stained  with  hematoxylin  and  eosin  prior 
to  microscopic  examination.  An  occasional  section  was  subjected  to 
special  staining  techniques  for  more  definitive  diagnosis. 

Slides  were  prepared  from  the  following  tissues:  skin,  subcuta- 

neous tissue,  lungs  and  bronchi,  trachea,  bone  marrow,  spleen,  lymph 
nodes,  thymus,  eye,  heart,  salivary  gland,  liver,  gallbladder  (mice), 
pancreas,  esophagus,  stomach,  small  intestine,  large  intestine, 
kidney,  urinary  bladder,  pituitary,  adrenal,  thyroid,  parathyroid, 
testis,  prostate,  brain,  uterus,  mammary  gland,  and  ovary. 

A few  tissues  were  not  examined  for  some  animals,  particularly 
for  those  that  died  early.  Also,  some  animals  were  missing,  canni- 
balized, or  judged  to  be  in  such  an  advanced  state  of  autolysis  as 
to  preclude  histopathologic  interpretation.  Thus,  the  number  of  ani- 
mals for  which  particular  organs,  tissues,  or  lesions  were  examined 
microscopically  varies  and  does  not  necessarily  represent  the  number 
of  animals  that  were  placed  on  experiment  in  each  group. 
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H.  Data  Recording  and  Statistical  Analyses 


Pertinent  data  on  this  experiment  have  been  recorded  in  an  auto- 
matic data  processing  system,  the  Carcinogenesis  Bioassay  Data  System 
(Linhart  et  al.,  1974).  The  data  elements  include  descriptive  infor- 
mation on  the  chemicals,  animals,  experimental  design,  clinical  ob- 
servations, survival,  body  weight,  and  individual  pathologic  results, 
as  recommended  by  the  International  Union  Against  Cancer  (Berenblum, 
1969).  Data  tables  were  generated  for  verification  of  data  transcrip- 
tion and  for  statistical  review. 

These  data  were  analyzed  using  the  statistical  techniques  de- 
scribed in  this  section.  Those  analyses  of  the  experimental  results 
that  bear  on  the  possibility  of  carcinogenicity  are  discussed  in  the 
statistical  narrative  sections. 

Probabilities  of  survival  were  estimated  by  the  product-limit 
procedure  of  Kaplan  and  Meier  (1958)  and  are  presented  in  this  report 
in  the  form  of  graphs.  Animals  were  statistically  censored  as  of  the 
time  that  they  died  of  other  than  natural  causes  or  were  found  to  be 
missing;  animals  dying  from  natural  causes  were  not  statistically 
censored.  Statistical  analyses  for  a possible  dose-related  effect 
on  survival  used  the  method  of  Cox  (1972)  when  testing  two  groups  for 
equality  and  used  Tarone's  (1975)  extensions  of  Cox's  methods  when 
testing  a dose-related  trend.  One-tailed  P-values  have  been  reported 
for  all  tests  except  the  departure  from  linearity  test,  which  is  only 
reported  when  its  two-tailed  P-value  is  less  than  0.05. 
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The  incidence  of  neoplastic  or  nonneoplastic  lesions  has  been 
given  as  the  ratio  of  the  number  of  animals  bearing  such  lesions  at  a 
specific  anatomic  site  (numerator)  to  the  number  of  animals  in  which 
that  site  was  examined  (denominator).  In  most  instances,  the  denomi- 
nators included  only  those  animals  for  which  that  site  was  examined 
histologically.  However,  when  macroscopic  examination  was  required 
to  detect  lesions  prior  to  histologic  sampling  (e.g.,  skin  or  mammary 
tumors),  or  when  lesions  could  have  appeared  at  multiple  sites  (e.g., 
lymphomas) , the  denominators  consist  of  the  numbers  of  animals  necrop- 
s ied . 

The  purpose  of  the  statistical  analyses  of  tumor  incidence  is  to 
determine  whether  animals  receiving  the  test  chemical  developed  a sig- 
nificantly higher  proportion  of  tumors  than  did  the  control  animals. 

As  a part  of  these  analyses,  the  one-tailed  Fisher  exact  test  (Cox, 
1970,  pp.  48-52)  was  used  to  compare  the  tumor  incidence  of  a control 
group  to  that  of  a group  of  treated  animals  at  each  dose  level.  When 
results  for  a number  of  treated  groups,  k,  are  compared  simultaneously 
with  those  for  a control  group,  a correction  to  ensure  an  overall 
significance  level  of  0.05  may  be  made.  The  Bonferroni  inequality 
(Miller,  1966,  pp.  6-10)  requires  that  the  P-value  for  any  comparison 
be  less  than  or  equal  to  0.05/k.  In  cases  where  this  correction  was 
used,  it  is  discussed  in  the  narrative  section.  It  is  not,  however, 
presented  in  the  tables,  where  the  Fisher  exact  P-values  are  shown. 

The  Cochran-Armitage  test  for  linear  trend  in  proportions,  with 
continuity  correction  (Armitage,  1971,  pp.  362-365),  was  also  used 
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when  appropriate.  Under  the  assumption  of  a linear  trend,  this  test 
determined  if  the  slope  of  the  dose-response  curve  is  different  from 
zero  at  the  one-tailed  0.05  level  of  significance.  Unless  otherwise 
noted,  the  direction  of  the  significant  trend  was  a positive  dose  re- 
lationship. This  method  also  provides  a two-tailed  test  of  departure 
from  linear  trend. 

A time-adjusted  analysis  was  applied  when  numerous  early  deaths 
resulted  from  causes  that  were  not  associated  with  the  formation  of 
tumors.  In  this  analysis,  deaths  that  occurred  before  the  first 
tumor  was  observed  were  excluded  by  basing  the  statistical  tests  on 
animals  that  survived  at  least  52  weeks,  unless  a tumor  was  found  at 
the  anatomic  site  of  interest  before  week  52.  When  such  an  early 
tumor  was  found,  comparisons  were  based  exclusively  on  animals  that 
survived  at  least  as  long  as  the  animal  in  which  the  first  tumor  was 
found.  Once  this  reduced  set  of  data  was  obtained,  the  standard  pro- 
cedures for  analyses  of  the  incidence  of  tumors  (Fisher  exact  tests, 
Cochran-Armitage  tests,  etc.)  were  followed. 

When  appropriate,  life-table  methods  were  used  to  analyze  the 
incidence  of  tumors.  Curves  of  the  proportions  surviving  without  an 
observed  tumor  were  computed  as  in  Saffiotti  et  al.  (1972).  The  week 
during  which  animals  died  naturally  or  were  sacrificed  was  entered  as 
the  time  point  of  tumor  observation.  Cox's  methods  of  comparing 
these  curves  were  used  for  two  groups;  Tarone's  extension  to  testing 
for  linear  trend  was  used  for  three  groups.  The  statistical  tests  for 
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the  incidence  of  tumors  which  used  life-table  methods  were  one-tailed 


and,  unless  otherwise  noted,  in  the  direction  of  a positive  dose 
relationship.  Significant  departures  from  linearity  (P  < 0.05,  two- 
tailed  test)  were  also  noted. 

The  approximate  95  percent  confidence  interval  for  the  relative 
risk  of  each  dosed  group  compared  to  its  control  was  calculated  from 
the  exact  interval  on  the  odds  ratio  (Gart,  1971).  The  relative  risk 
is  defined  as  p^_/p  where  p^_  is  the  true  binomial  probability  of  the 
incidence  of  a specific  type  of  tumor  in  a treated  group  of  animals 

and  p is  the  true  probability  of  the  spontaneous  incidence  of  the 

c 

same  type  of  tumor  in  a control  group.  The  hypothesis  of  equality 
between  the  true  proportion  of  a specific  tumor  in  a treated  group 
and  the  proportion  in  a control  group  corresponds  to  a relative  risk 
of  unity.  Values  in  excess  of  unity  represent  the  condition  of  a 
larger  proportion  in  the  treated  group  than  in  the  control. 

The  lower  and  upper  limits  of  the  confidence  interval  of  the 
relative  risk  have  been  included  in  the  tables  of  statistical  analy- 
ses. The  interpretation  of  the  limits  is  that  in  approximately  95 
percent  of  a large  number  of  identical  experiments,  the  true  ratio 
of  the  risk  in  a treated  group  of  animals  to  that  in  a control  group 
would  be  within  the  interval  calculated  from  the  experiment.  When 
the  lower  limit  of  the  confidence  interval  is  greater  than  one,  it 
can  be  inferred  that  a statistically  significant  result  (a  P < 0.025 
one-tailed  test  when  the  control  incidence  is  not  zero,  P < 0.050 
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when  the  control  incidence  is  zero)  has  occurred.  When  the  lower 


limit  is  less  than  unity  but  the  upper  limit  is  greater  than  unity, 
the  lower  limit  indicates  the  absence  of  a significant  result  while 
the  upper  limit  indicates  that  there  is  a theoretical  possibility 
of  the  induction  of  tumors  by  the  test  chemical  which  could  not  be 
detected  under  the  conditions  of  this  test. 
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III.  CHRONIC  TESTING  RESULTS:  RATS 


A.  Body  Weights  and  Clinical  Observations 

Mean  body  weight  depression  was  apparent  in  all  treated  rat 
groups  when  compared  to  their  control  groups.  Mean  body  weight  de- 
pression in  female  high  and  low  dose  groups  was  more  apparent  after 
week  34  (Figure  2).  White  or  yellow  discoloration  of  the  eye  was 
recorded  for  1 high  dose  male,  2 high  dose  females,  2 low  dose  males, 

2 low  dose  females,  2 control  males,  and  1 control  female.  Red  exu- 
date around  the  eyes  developed  in  10  high  dose  females,  15  low  dose 
males,  and  17  low  dose  females.  Swelling  was  observed  in  the  eye 
region  of  2 control  females,  the  head  of  2 control  males,  and  the 
scrotum  of  1 control  male.  Subcutaneous  masses  developed  in  1 high 
dose  male,  5 high  dose  females,  3 low  dose  males,  6 low  dose  females, 

3 control  males,  and  18  control  females.  Cutaneous  lesions  and/or 
masses  were  recorded  in  3 high  dose  males,  2 high  dose  females,  8 low 
dose  males,  1 low  dose  female,  7 control  males,  and  3 control  females. 
Two  controls  showed  rectal  prolapse.  Jaundice  was  recorded  for  1 con- 
trol male.  Emaciation  was  observed  in  1 low  dose  female  and  2 control 
females.  Alopecia  was  reported  in  30  high  dose  males,  14  low  dose 
females,  and  9 control  females.  No  other  clinical  abnormalities  were 
noted . 

B.  Survival 

The  estimated  probabilities  of  survival  for  male  and  female  rats 
in  the  control  and  p-anisidine  HCl-dosed  groups  are  shown  in  Figure  3. 
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MEAN  BODY  WEIGHT  (GRAMS)  MEAN  BODY  WEIGHT  (GRAMS) 


FIGURE  2 

GROWTH  CURVES  FOR  p-ANISIDINE  HYDROCHLORIDE  CHRONIC  STUDY  RATS 
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PROBABILITY  OF  SURVIVAL  PROBABILITY  OF  SURVIVAL 


FIGURE  3 

SURVIVAL  COMPARISONS  OF  p-ANISIDINE  HYDROCHLORIDE  CHRONIC  STUDY  RATS 
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For  both  male  and  female  rats,  the  Tarone  test  for  association  between 
dosage  and  mortality  was  not  significant. 

For  males,  adequate  numbers  of  rats  were  at  risk  from  late- 
developing  tumors,  as  82  percent  (45/55)  of  the  high  dose,  78  percent 
(43/55)  of  the  low  dose,  and  71  percent  (39/55)  of  the  control  rats 
survived  on  test  until  the  termination  of  the  study. 

For  females,  with  91  percent  (50/55)  of  the  high  dose,  78  percent 
(43/55)  of  the  low  dose,  and  65  percent  (36/55)  of  the  control  rats 
alive  on  test  until  the  termination  of  the  study,  survival  was  also 
adequate . 

C.  Pathology 

Histopathologic  findings  on  neoplasms  in  rats  are  summarized  in 
Appendix  A (Tables  A1  and  A2);  findings  on  nonneoplastic  lesions  are 
summarized  in  Appendix  C (Tables  Cl  and  C2). 

A variety  of  neoplasms  occurred  both  in  the  control  and  in  the 
compound- treated  groups.  A few  neoplasms  occurred  only  in  treated 
rats,  but  their  numbers  were  too  small  to  demonstrate  convincing  car- 
cinogenicity. These  included  three  transitional-cell  neoplasms  of 
the  urinary  bladder  in  both  sexes,  two  neoplasms  of  intestinal  smooth 
muscle  in  males,  two  gliomas  of  the  brain  in  females,  and  preputial 
gland  tumors  (i.e.,  adenomas  or  carcinomas)  in  males  (1/54,  8/54,  and 
3/55  of  the  control,  low  dose,  and  high  dose  groups,  respectively). 

In  addition  to  the  neoplastic  lesions,  a number  of  degenerative 
and  inflammatory  changes  were  found  in  both  treated  and  control  rats. 


23 


The  only  nonneoplastic  lesions  which  appeared  to  be  compound-related 
occurred  in  high  dose  females.  These  rats  exhibited  a high  incidence 
of  brown  pigmentation  in  the  reticuloendothelial  cells  of  the  spleen 
and  in  the  tubular  epithelium  of  the  kidney;  these  changes  were  diag- 
nosed as  hemosiderosis  and  cholemic  nephrosis,  respectively. 

Based  upon  this  histopathologic  examination,  p-anisidine  HC1  was 
not  carcinogenic  in  Fischer  344  rats  under  the  conditions  of  this  bio- 
assay; however,  the  increase  in  preputial  gland  tumors  may  have  been 
associated  with  the  administration  of  the  compound. 

D.  Statistical  Analyses  of  Results 

The  results  of  the  statistical  analyses  of  tumor  incidence  in 
rats  are  summarized  in  Tables  3 and  4.  The  analysis  is  included  for 
every  type  of  malignant  tumor  in  either  sex  where  at  least  two  such 
tumors  were  observed  in  at  least  one  of  the  control  or  p-anisidine 
HCl-dosed  groups  and  where  such  tumors  were  observed  in  at  least  5 
percent  of  the  group. 

In  male  rats  the  incidences  of  squamous-cell  carcinomas  of  the 
skin  and  of  alveolar/bronchiolar  adenomas  were  increased  in  the  high 
dose  treated  group.  In  both  cases  the  Cochran-Armitage  test  for  asso- 
ciation between  compound  administration  and  tumor  incidence  yielded  a 
significant  value  (P  = 0.039).  These  results,  however,  were  not  sup- 
ported by  significant  Fisher  exact  tests. 

For  male  rats  the  combined  incidence  of  adenomas  NOS  or  carcino- 
mas NOS  of  the  preputial  gland  was  increased  in  both  treated  groups. 
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TABLE  3 (CONTINUED) 
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The  Fisher  exact  test  for  the  low  dose  group  showed  a significant  (P 
0.016)  increase  in  these  tumors  compared  to  the  control.  In  histor- 
ical data  collected  by  this  laboratory  for  the  NCI  Carcinogenesis 
Testing  Program,  3/250  (1  percent)  of  the  untreated  male  rats  had  one 
of  these  tumors.  Making  the  assumption  of  a binomial  distribution 
with  a 3/250  probability  of  spontaneous  incidence,  the  probability 
of  observing  8 or  more  rats  with  such  tumors  out  of  54  males  (as  in 
the  low  dose  group)  was  P < 0.001,  a significant  result.  The  high 
dose  Fisher  exact  comparison  and  the  Cochran-Armitage  test,  however, 
were  not  significant. 

A number  of  possible  negative  associations  between  compound  ad- 
ministration and  tumor  incidence  were  observed.  For  both  sexes  neg- 
ative associations  were  observed  from  both  the  Cochran-Armitage  and 
Fisher  exact  tests  for  the  combined  incidence  of  leukemia  and  malig- 
nant lymphoma.  For  females  the  incidence  of  mammary  gland  fibroade- 
nomas also  showed  a possible  negative  association  with  dosage.  In 
males  the  apparent  negative  association  between  dosage  and  the 
incidence  of  interstitial-cell  tumors  of  the  testis  was  noted. 

The  significance  of  these  results  were  doubtful,  however,  due  to 
the  variability  of  this  tumor  (Cockrell  and  Garner,  1976). 

The  Cochran-Armitage  test  indicated  significant  negative  asso- 
ciations between  dose  and  the  incidences  of  pituitary  neoplasms 
and  of  adenomas  of  the  salivary  gland  in  females  and  of  adrenal 
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pheochromocytomas  in  males.  For  these  cases,  however,  the  Fisher 
exact  tests  were  not  significant  under  the  Bonferroni  criterion. 

To  provide  additional  insight  into  the  possible  carcinogenicity 
of  this  compound,  95  percent  confidence  intervals  on  the  relative 
risk  have  been  estimated  and  entered  in  the  tables  based  upon  the 
observed  tumor  incidence  rates.  In  many  of  the  intervals  shown  in 
Tables  3 and  4,  the  value  one  is  included;  this  indicates  the  absence 
of  statistically  significant  results.  It  should  be  noted  that  many 
of  the  confidence  intervals  have  an  upper  limit  greater  than  one, 
indicating  the  theoretical  possibility  of  tumor  induction  in  rats  by 
p-anisidine  HC1  that  could  not  be  established  under  the  conditions 
of  this  test.  It  should  also  be  noted  that  for  those  sites  with  an 
upper  limit  less  than  one  there  is  a statistically  significant 
decrease  in  tumor  incidence  in  the  dosed  group  as  compared  to  the 
control . 
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IV.  CHRONIC  TESTING  RESULTS:  MICE 


A.  Body  Weights  and  Clinical  Observations 

Mean  body  weight  depression  was  apparent  in  all  treated  mouse 
groups  when  compared  to  their  control  groups  (Figure  4).  Alopecia 
was  reported  in  25  high  dose  males,  24  high  dose  females,  1 low  dose 
male,  3 low  dose  females,  5 control  males,  and  3 control  females. 
Cutaneous  lesions  were  reported  in  1 high  dose  female  and  1 control 
male.  Distention  of  the  urogenital  area  was  noted  in  1 control  male, 
and  blood  in  the  urogenital  region  was  observed  in  2 other  control 
males.  One  control  female  displayed  a distended  abdomen.  An  open 
sore  on  the  leg  of  1 low  dose  female  was  detected.  Edema  of  the  eye 
region  was  observed  in  1 high  dose  male  and  1 high  dose  female.  No 
other  clinical  abnormalities  were  observed. 

B . Survival 

The  estimated  probabilities  of  survival  for  male  and  female  mice 
in  the  control  and  p-anisidine  HCl-dosed  groups  are  shown  in  Figure  5. 
For  both  male  and  female  mice,  the  Tarone  test  for  association  between 
dosage  and  mortality  was  not  significant. 

Adequate  numbers  of  male  mice  were  at  risk  from  late-developing 
tumors,  as  91  percent  (50/55)  of  the  high  dose,  87  percent  (48/55)  of 
the  low  dose,  and  80  percent  (44/55)  of  the  control  mice  survived  on 
test  until  the  termination  of  the  study. 

For  female  mice,  with  78  percent  (43/55)  of  the  high  dose,  76 
percent  (42/55)  of  the  low  dose,  and  80  percent  (44/55)  of  the  control 
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MEAN  BODY  WEIGHT  (GRAMS)  MEAN  BODY  WEIGHT  (GRAMS) 


FIGURE  4 

GROWTH  CURVES  FOR  p-ANISIDINE  HYDROCHLORIDE  CHRONIC  STUDY  MICE 
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PROBABILITY  OF  SURVIVAL  PROBABILITY  OF  SURVIVAL 
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FIGURE  5 

SURVIVAL  COMPARISONS  OF  p-ANISIDINE  HYDROCHLORIDE  CHRONIC  STUDY  MICE 
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mice  alive  on  test  until  the  termination  of  the  study,  survival  was 
also  adequate. 

C.  Pathology 

Histopathologic  findings  on  neoplasms  in  mice  are  summarized  in 
Appendix  B (Tables  B1  and  B2);  findings  on  nonneoplastic  lesions  are 
summarized  in  Appendix  D (Tables  Dl  and  D2). 

A variety  of  neoplasms  occurred  with  approximately  equal  fre- 
quency in  the  compound-treated  and  control  mice.  Occasionally,  as 
shown  in  the  summary  tables,  neoplasms  occurred  only  in  the  compound- 
treated  mice  or  with  an  increased  frequency  in  treated  groups  when 
compared  with  the  controls.  The  nature  and  incidence  of  these  neo- 
plasms were  similar  to  spontaneously  occurring  neoplasms  in  B6C3F1 
mice . 

There  were  no  nonneoplastic  lesions  that  could  be  attributed  to 
compound  administration.  Degenerative,  inflammatory  and  hyperplastic 
lesions,  frequently  observed  in  aging  B6C3F1  mice,  were  noted  among 
treated  and  control  groups.  Occasional  lesions  were  found  to  be  more 
frequent  in  treated  mice;  however,  the  incidences  were  within  the 
limits  of  those  observed  in  historical  controls. 

Based  upon  this  histopathologic  examination,  p-anisidine  HC1  was 
not  carcinogenic  to  B6C3F1  mice  under  the  conditions  of  this  bioassay. 

D.  Statistical  Analyses  of  Results 

The  results  of  the  statistical  analyses  of  tumor  incidence  in 
mice  are  summarized  in  Tables  5 and  6.  The  analysis  is  included  for 
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ANALYSES  OF  THE  INCIDENCE  OF  PRIMARY  TUMORS  AT 
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Relative  Risk  (Control)  0.764  1.000 

Lower  Limit  0.117  0.196 

Upper  Limit  4.302  5.110 

Weeks  to  First  Observed  Tumor  105  94  105 
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The  95%  confidence  interval  on  the  relative  risk  of  the  treated  group  to  the 
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TABLE  6 (CONCLUDED) 
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every  type  of  malignant  tumor  in  either  sex  where  at  least  two  such 
tumors  were  observed  in  at  least  one  of  the  control  or  p-anisidine 
HCl-dosed  groups  and  where  such  tumors  were  observed  in  at  least  5 
percent  of  the  group. 

None  of  the  statistical  tests  for  any  site  in  mice  of  either 
sex  indicated  a significant  positive  association  between  the  admin- 
istration of  p-anisidine  HC1  and  tumor  incidence.  Thus,  at  the  dose 
levels  used  in  this  experiment  there  was  no  evidence  that  p-anisidine 
HC1  was  a carcinogen  in  B6C3F1  mice. 

In  male  mice  the  possibility  of  a negative  association  between 
dose  and  the  incidence  of  adrenal  capsule  adenomas  NOS  was  observed. 

For  females  the  Cochr an-Armitage  test  indicated  a significant 
negative  association  between  dose  and  the  incidence  of  hepatocellular 
carcinomas.  The  Fisher  exact  tests,  however,  were  not  significant 
under  the  Bonferroni  criterion. 

To  provide  additional  insight  into  the  possible  carcinogenicity 
of  this  compound,  95  percent  confidence  intervals  on  the  relative 
risk  have  been  estimated  and  entered  in  the  tables  based  upon  the 
observed  tumor  incidence  rates.  In  many  of  the  intervals  shown  in 
Tables  5 and  6,  the  value  one  is  included;  this  indicates  the  absence 
of  statistically  significant  results.  It  should  also  be  noted  that 
many  of  the  confidence  intervals  have  an  upper  limit  greater  than  one, 
indicating  the  theoretical  possibility  of  tumor  induction  in  mice  by 
p-anisidine  HC1  that  could  not  be  established  under  the  conditions  of 
this  test. 
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V.  DISCUSSION 


There  were  no  significant  positive  associations  for  either  spe- 
cies between  the  concentrations  of  p-anisidine  HC1  administered  and 
mortality.  Adequate  numbers  of  animals  in  all  groups  survived  suffi- 
ciently long  to  be  at  risk  from  late-developing  tumors.  Mean  body 
weight  depression  was  apparent  in  treated  animals  of  both  species 
when  compared  to  the  corresponding  controls,  indicating  that  the  con- 
centrations administered  may  have  approximated  the  maximum  tolerated 
dosages . 

In  male  rats  there  were  significant  associations  between  com- 
pound administration  and  the  incidences  of  both  squamous-cell  carci- 
nomas of  the  skin  and  alveolar/bronchiolar  adenomas.  None  of  the 
Fisher  exact  comparisons,  however,  supported  these  findings.  When 
those  males  having  adenomas  NOS  or  carcinomas  NOS  of  the  preputial 
gland  were  combined  and  the  resulting  incidences  statistically  ana- 
lyzed, the  only  test  providing  a significant  result  was  the  Fisher 
exact  comparison  of  the  low  dose  (8/54  [15  percent])  to  the  control 
(1/54  [2  percent]).  Neither  the  Cochran-Armitage  test  nor  the  high 
dose  to  control  Fisher  exact  test  supported  this  finding.  It  was 
considered  that  insufficient  evidence  was  provided  by  the  study  to 
establish  a compound-related  effect. 

There  were  negative  associations  between  compound  administration 
and  tumor  incidence  in  rats  (e.g.,  a combination  of  leukemia  and 
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malignant  lymphoma  in  rats  of  both  sexes  and  mammary  fibroadenoma  in 
female  rats) . 

There  were  no  significant  positive  associations  between  the 
administration  of  p-anisidine  HC1  and  the  incidence  of  any  tumor  in 
mice  of  either  sex. 

Although,  under  the  conditions  of  this  bioassay,  there  appeared 
to  be  an  association  between  chemical  administration  and  the  increased 
incidence  of  preputial  gland  tumors  in  low  dose  male  rats,  the  evi- 
dence was  insufficient  to  establish  the  carcinogenicity  of  p-anisidine 
HC1  in  Fischer  344  rats.  The  compound  was  not  carcinogenic  in  B6C3F1 
mice . 
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APPENDIX  A 


SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS 
IN  RATS  TREATED  WITH  p-ANISIDINE  HYDROCHLORIDE 


u 


TABLE  A1 

SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS  IN  MALE  RATS 
TREATED  WITH  p-ANISIDINE  HYDROCHLORIDE 


CONTEOT,  (UNTP) 
01-0380 

LOR  DOSE 
01-0385 

HIGH  DOSE 
0 1-0390 

ANIMALS 

INITIALLY  IN  STUDY 

55 

55 

55 

ANIMALS 

NECROPSIED 

5 4 

54 

55 

ANIMALS 

EXAMINED  HISTOPAT HOLCGICA  LLY  ** 

54 

54 

55 

INTEGUMENTARY  SYSTEM 

♦SKIN 

(c4) 

(54) 

(55) 

SQUAMOUS  CELL  PAPILLOMA 

2 (4*) 

1 (2*) 

SQUAMOUS  CELL  CARCINOMA 
EIBRCMA 

2 (4*) 

3 (5%) 

♦SUBCUT  TISSUE 

(54) 

(54) 

(55) 

FIBROMA 

FIBROSARCOMA 

2 <4X) 

2 (4%) 

2 (4%) 

RESPIRATORY  SYSTEM 
#L  UNG 

HEPATOCELLULAR  CARCINOMA,  METAST 
ALVEOL  AR/BRONCHIOL  AR  ADENOMA 
PHEOCHROMCCYTOMA,  METASTATIC 
SAPCCMA,  NOS,  UNC  PRIM  OR  META 
FIBR  OS APC  C MA , METASTATIC 

( c 4) 

(54) 

1 (2%) 
i (2%) 
1 (2%) 

(55) 

1 (2%) 
3 (5%) 

HEMATOPOIETIC  SYSTEM 

♦MULTIPLE  ORGANS 

( = «) 

(54) 

(55) 

MALIGNANT  LYMPHOMA,  NOS 

1 (2X) 

UNDIFFERENTIATED  LEUKEMIA 

13  (2UM) 

MYELCMONOCYTIC  LEUKEMIA 

1 (2%) 

LYMPHOCYTIC  LEUKEMIA 

4 (7*) 

•SPLEEN 

( c 4) 

(54) 

(5*) 

MALIG. LYMPHOMA,  HISTIOCYTIC  TYPE 

1 (2%) 

•MANDIBULAR  L.  NODE 

<K3) 

('D 

(49) 

SOUAMODS  CELL  CARCINOMA,  METASTA 

1-J2U 

# NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINEE  MICROSCOPICALLY 

* NUMEEP  OP  ANIMALS  NECROPSIED 
** EXCLUDES  PARTIALLY  AUTOLYZED  ANIMALS 
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TABLE  A 1 (CONTINUED) 


t 

f 

t 


*■>, 


CONTPOL  (UNTP ) 

LOW  DOSE 

HIGH  DOSE 

01-035C 

P1-03«5 

01 -0390 

•THYMUS 

(97) 

(9  2) 

(94 ) 

THYMOMA 

2 (5%) 

CIPCUIATCPY  SYSTEM 
NONE 


DIGESTIVE  SYSTEM 


ALIVE® 

(54) 

(54) 

(55) 

NEOPLASTIC  NODDIE 

3 (6t) 

3 (5%) 

HEPATOCELLULAR  CARCINOMA 
HEMANGIOMA 

1 (2%) 

1 (2%) 

•STOMACH 

(c3) 

(54) 

(55) 

S0UA"OUS  CELL  PAPILLOMA 

2 (4%) 

SQUAMO"S  CELL  CAPCINOMA 
B ASA  I- CELL  CARCINOMA 

2 (4%) 

1 (2*) 

1 (2%) 

•JEJUNUM 

(=2) 

(R3) 

(55) 

LEIOMYOMA 

1 (21) 

•ILEUM 

(B2) 

(53) 

(55) 

LEIOMYOSARCOMA 

1 (2%) 

UP IN  AP  Y SYSTEM 

•KIDNEY 

(^3) 

(54) 

(55) 

H AM  APT  OM  A + 

1 (2*) 

•BPINARY  BLADDEP 

(c1) 

(52) 

(55) 

TPANSTTIONAL-CELL'  PAPILLOMA 

1 (2%) 

ENDOCRINE  SYSTEM 

♦ PIT  UIT  ARY 

(48) 

(49) 

(50) 

adenoma,  nos 

1 (2%) 

CHROMOPHOBE  adenoma 

4 (R%) 

6 (12%) 

3 (6%) 

ACIDOPHIL  ADENOMA 
BASOPHIL  ADENOMA 

1 (7%) 

5 (10%) 

* NnMB'P  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICPOSCOPICA ILY 

* NUMBE®  OF  ANIMALS  NECPOPSIFD 

+ THIS  IS  CONSIDERED  TO  BE  A BENIGN  FORM  OF  THE  MALIGNANT  MIXED  TUMOR  OF  THE  KIDNEY  AND  CON- 
SISTS OF  PROLIFERATIVE  LIPOCYTES,  TUBULAR  STRUCTURES,  FIBROBLASTS,  AND  VASCULAR  SPACES  IN 
VARYING  PROPORTIONS. 
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TABLE  A1  (CONTINUED) 


CONTROL (UNTR ) 

LOW  DOSE 

HIGH 

DOSE 

01-0360 

01-0385 

01-0390 

BASOPHIL  CARCINOMA 

1 

(21) 

♦ADRENAL 

(54) 

(54) 

(54) 

CORTICAL  ADENOMA 

1 (21) 

1 

(21) 

2 

(41) 

PHEOCHROMOCYTOMA 

12  (2211) 

4 

(71) 

6 

(111) 

PHEOCHROMOCYTOMA,  MALIGNANT 

2 («1) 

6 

(111) 

♦THYROID 

C:3) 

(49) 

(50) 

FOLLICULAR -CELL  ADENOMA 
FOLLICULAR- CELL  CARCINOMA 

i 

(2%) 

1 

(2%) 

C-CEIL  ADENOMA 

3 (61) 

1 

(21) 

2 

(41) 

C-CELL  CARCINOMA 

1 

(21) 

2 

(41) 

PAPILLARY  CYSTADENOMA,  NOS 

1 

(21) 

♦PANCREATIC  ISIBTS 

(S3) 

(62) 

(51) 

ISLET-CELL  ADENOMA 

1 (2*) 

3 

(61) 

2 

(41) 

ISIET-CEI1  CARCINOMA 

1 (2*) 

1 

(21) 

REPRODUCTIVE  SYSTEM 

•MAMMARY  GLAND 

(c4) 

(5  4) 

(56) 

INTRADUCTAL  PAPILLOMA 

1 (2%) 

FIBROADENOMA 

1 (21) 

3 

(61) 

•PREPUTIAL  GLAND 

(c4) 

(54) 

(55) 

CARCINOMA, NOS 

1 (21) 

6 

(111) 

1 

(21) 

ADENOMA,  NOS 

2 

(41) 

2 

(41) 

♦PROSTATF 

(c2) 

(50) 

(53) 

ADENOMA,  NOS 

1 

(21) 

♦TESTIS 

(54) 

(54) 

(55) 

INTERSTITIAL-CELL  TUMOR 

53  (981) 

45 

(8  31) 

47 

(851) 

HEMANGIOMA 

1 

(21) 

NERVOUS  SYSTEM 

♦BRAIN 

(54) 

(53) 

(55) 

CERUMINOUS  CARCINOMA,  METASTATIC 

1 (21) 

SPECIAL  SENSE  ORGANS 

•EYE 

(54) 

(54) 

(55) 

SQUAMOUS  CELL  CARCINOMA 

1-L2J)  .. 

♦ NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMEER  ANIMALS  NECROPSIFD 
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TABLE  A 1 (CONTINUED) 


CONTROL  (UNTR  ) 

LOW  DOSE 

HIGH  DOSE 

01-0350 

01 -0395 

01-0390 

♦EAR 

(*«) 

(54) 

(55) 

CERUMINOUS  CARCINOMA 

1 (2Y) 

♦EAR  CANAL 

<c«) 

(54) 

(55) 

CFFUMTNOOS  CARCINOMA 

1 <2Y) 

MUSCULOSKELETAL  SYSTEM 

NONE 

ECDT  CAVITIES 

♦EODY  CAVITIFS 

(54) 

(54) 

(55) 

MESOTHELI CMA,  NOS 

2 <4Y) 

1 (2%) 

MESOTHELIOMA,  MALIGNANT 

2 (4%) 

ALL  OTHER  SYSTEMS 

NONE 

ANIMAL  DISPOSITION  SO "MARY 

ANIMALS  INITIAIIY  IN  STUDY 

c c 

55 

SR 

NATURAL  DEATHS 

6 

6 

6 

MORIBUND  SACRIFICE 
SCHEDOLED  SACRIFICP 
ACCIDENTALLY  KILLED 

10 

a 

TERMINAL  SACRIFICE 
ANIMAL  MISSING 

39 

43 

45 

8 INCLUDES  AOTOLYZED  ANIMALS 

I NDMBER  OF  ANIMALS 
* NUMEER  OP  ANIMALS 


WITH  TISSU* 
NECROPSTED 


EXAMINED  MI CPOS CO PIC  ALLY 
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TABLE  A1  (CONCLUDED) 


CONTROL (UNTR) 

LOW  DOSE 

HIGH  DOSE 

01-0360 

01-0385 

01 -0390 

TUMOR  SO  MB  APT 


TOTAL  ANIMALS  WITH  PRIMARY  TUHOBS* 
TOTAL  PRIMARY  TUMORS 


54 

112 


50 

100 


50 

93 


TOTAL  ANIMALS  WITH  BENTGN  TUMORS 
TOTAL  BENIGN  TUMORS 


53 

83 


49 

76 


49 

77 


TOTAL  ANIMALS  WITH  MALIGNANT  TOMOBS 
TOTAL  MALIGNANT  TUMORS 


TOTAL  ANIMALS  WITH  SECONDARY  TUMORS# 
TOTAL  SECONDARY  TUMORS 


26 

27 


18 

20 


11 

12 

2 


TOTAL  ANIMALS  WITH  TUMORS  UNCERTAIN- 
BENIGN  OR  MALIGNANT 

TOTAL  UNCERTAIN  TUMOPS 


TOTAL  ANIMALS  WITH  TUMORS  UNCERTAIN- 
PRIMARY  OR  METASTATIC 
TOTAL  UNCERTAIN  TUMORS 


* PRIMARY  TUMOPS:  ALL  TUMORS  EXCEPT  SECONDARY  TUMORS 

# SECONDAPY  TUMORS:  METASTATIC  TUMORS  OR  TUMORS  INVASIVE  INTO  AN  ADJACENT  ORGAN 
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TABLE  A2 

SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS  IN  FEMALE  RATS 
TREATED  WITH  p-ANISIDINE  HYDROCHLORIDE 


CONTROL (UNTR)  LOS  DOS*  HIGH  DOSE 

02-0360  02-03H5  02-03»0 


ANIMALS  INITIALLY  IN  STODY 
ANIHALS  NPCROPSIED 

ANIMALS  EXAMINED  HISTOPATHOIOGICA LIT  ** 

55 

54 

64 

55 

55 

55 

55 

55 

55 

TNT  EGUMPNT  AR  Y SYSTEM 
*SKTN 

(c4) 

(55) 

(55) 

SODAMOOS  CELL  PAPILLOMA 
SOUAMOUS  CELL  CAPCINOMA 

2 (44) 
2 (44) 

2 (4%) 

♦SOBCUT  TISSDE 

r«) 

(55) 

(55) 

* 

FIBROMA 
T I PO  H A. 

1 (2*) 

1 

(2*) 

[ 

r 

PESPIBATOPY  SYSTEM 

*1  DNG 

(53) 

(55) 

(55) 

i 

ALVEOLA0/ ERONCHIOLA  R ADENOMA 

1 (2*) 

1 (2%) 

1 

(2*) 

OSTEOSARCOMA 

1 

(2t) 

HEMATOPOIETIC  SYSTEM 

•MULTIPLE  ORGANS 

(54) 

(55) 

(55) 

S.  , 

MALIG. LYMPHOMA , HISTIOCYTIC 

TY  °E 

1 (2*) 

1). 

ONDTFRERENTIATED  LEBKEM I A 

8 (1c4) 

Si  ' 

MYELC MONOCYTIC  LEUKEMIA 

1 (24) 

2 (4*) 

!»,,  1 
P • 

LYMPHOCYTIC  LEOEEMI A 

1 (2*) 

1 (25) 

ISPLEEN 

(52) 

(54) 

(55) 

NRnROPIBPOSARCOMA,  D NC  PPT M 

OR  M 

1 (24) 

tMEDI  ASTIN  AI  L.NODE 
UNDIFFERENTIATED 

CARCINOMA 

METAS 

(51) 

1 (24) 

(51) 

(54) 

♦MPSENTFRIC  L.  NODE 
UN  DI  F PER  ENT  I AT  ED 

CARCINOMA 

METAS 

<c1) 

1 (2  4) 

(51) 

(54) 

# NON BE*  OP  ANIMATS  WITH  TISSUE  PI  AH  IN  ED  "ICPOSCOPICA tLT 

* NUMBER  I* P ANTHALS  NPCROPSIED 
**EXCLUDES  PARTIALLY  AUTOLYZED  ANIMALS 
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TABLE  A2  (CONTINUED) 


CONTROL  (DNTP  ) 

LON  DOSE 

HIGH 

DOSE 

02-0360 

02-0385 

02-03Q0 

CI BCD! ATOP  I SYSTEM 

tHEAFT 

(53) 

(54) 

(55) 

NEOFOFIBFOSARCOMA 

NEOF  OFIBRCSARCOMA , ONC  PEIM 

OR  M 

1 

(2*) 

1 

(2%) 

DIGESTIVE  SYSTEM 

♦ SALIVARY  GLAND 

(c2) 

(53) 

(54) 

ADENOMA,  NOS 

3 

(6X) 

♦LIVER 

(53) 

(55) 

(55) 

NEOPLASTIC  NODDLE 

1 

(2*) 

1 ( 2% )' 

2 

(4X) 

HEPATOCELLDLAR  CARCINOMA 
NEDR  CFIBPCSA  RCOHA , ONC  PRIM 

OR  M 

1 

<2X) 

1 

(2X) 

♦STOMACH 

<c1) 

(55) 

(55) 

SQDAMODS  CELL  PAPILLOMA 

1 

<2X) 

1 (2X) 

SQOAHOOS  CELL  CARCINOMA 

1 

<2X) 

ADENOCARCINOMA,  NOS 

. 1 

<2X) 

DPINARY  SYSTEM 

♦DPINARY  BLADDER 

(49) 

(51) 

(54) 

TRANSITIONAL-CELL  CARCINOMA 

2 (4%) 

ENDOCRINE  SYSTEM 

♦P  IT  BIT  AP  Y 

(4B) 

(51) 

(54) 

CARCINOMA, NOS 

3 

(6*) 

ADENOMA,  NOS 

i 

(2  X) 

CHROMOPHOBE  ADENOMA 

IS 

(31*) 

17  (33S) 

18 

(33%) 

CHROMOPHOBE  CARCINOMA 

1 

(2  X) 

2 (4%) 

ACIDOPHIL  ADENOMA 
BASOPHIL  ADENOMA 

1 

( 2 X ) 

1 

(2%) 

♦ADRENAL 

(53) 

(59) 

(54) 

CORTTCAL  ADENOMA 

1 

(2X) 

2 (4%) 

PHEOCHROMOCYTOMA 

3 

(5  X) 

2 (4X ) 

2 

(4X) 

ANGICLIPONA 

1 

(2  X) 

♦THYROID 

(49) 

(46) 

(55) 

ON  DT  FFER  ENT  TAT  ED  CA  RCT  NO  "A 

1 

( 2X) 

* NOMBER  OF 

* NOMEEP  OF 


A FT  FA  LS  WITH  TISSOE  EXAMINED  MICROSCOPICALLY 
ANIMALS  NFCRPPSTED 
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TABLE  A2  (CONTINUED) 


CONTPOL  (ONTR) 

LOW  DOSE 

HIGH  DOSE 

02-0360 

02-0386 

02-0340 

C-CEIL  ADENCMA 

1 (2%) 

4 <°%) 

« (7%) 

C-CELL  CA  PC  I NON  A 

3 (6%) 

1 (2%) 

• PANCRE  ATIC  ISIETS 

(c2) 

(4->) 

(54) 

IS  LFT -CELL  ADENOMA 

1 (2*) 

REPRODOCTIV”  SYSTEM 

•MAMMARY  GLAND 

(c«) 

(55) 

(55) 

ADENOMA,  NOS 

1 (2*) 

1 (2%) 

1 (2%) 

ADENCCARCINCMA,  NOS 
PAPILLARY  ADENOCARCINOMA 

2 (4%) 

1 (7%) 

1 (2%) 

INTPADOCTAL  PAPILLOMA 

1 (2%) 

FIBROSARCOMA 

1 (2%) 

PIBPCADENCMA 

16  (30%) 

4 (7%) 

4 (7%) 

•CLITORAL  GLAND 

(c«) 

(55) 

(55) 

CAPCIHOMA,NOS 
ADENOMA,  NOS 

2 (4%) 

1 (2%) 

1 (2%) 

♦OTFPOS 

( *5  2 ) 

(53) 

(55) 

ENDOMETRIAL  STROMAL  POLYP 

16  (31%) 

11  (21%) 

14  (25%) 

ENDOMETRIAL  STROMAL  SARCOMA 

1 (2%) 

#UTE PD S/ENDOMETRIUM 

(52) 

(53) 

(55) 

ADENOCARCINOMA,  NOS 

2 (4%) 

•OVARY 

<R3) 

( 4 P) 

(55) 

GR  AN H LOS A -CELL  TO MO? 

1 (2*) 

TDBDLAP  ADENOMA 

2 (4%) 

1 (2%) 

NERVOUS  SYSTRM 

#E  FAIN 

(R2) 

(55) 

(55) 

C»°CINOMA,  NOS,  METASTATIC 

2 (4%) 

CHROMOPHOBE  CAPCINOMA,  M ET  AST  ATI 
GLIOMA,  NOS 

1 (2%) 

2 (4%) 

SPECIAL  SENS*  ORGANS 

*E  Y” 

( = 4) 

(55) 

(5R) 

SODAMODS  CELL  CAPCINOMA 

2_ilB 

# NOMBEP  OP  ANIMALS  WITH  TISSOE  EXAMINED  MICPOSCOPICA LLY 

* NOMEE®  OP  ANIMALS  NECFOPSIED 


TABLE  A2  (CONTINUED) 


CONTROL  (UNTP) 

LOW  DOSE 

HIGH  DOSE 

02-0360 

02-0386 

02-0390 

MIXED  TUMCR,  MALIGNANT 

1 (2% ) 

♦EAR  CANAL 

(F(|) 

(56) 

(55) 

SQUAMOUS  CELL  CARCINOMA 
CERUMINOUS  CARCINOMA 

1 (2V) 

1 (2%) 

MUSCULOSKELETAL  SYSTEM 

NONE 

BODY  CAVITIES 

♦ A EDOMTN AL  WALL 

(5U) 

(56) 

(56) 

HEMANGIOMA 

1 (2%) 

ALL  OTHER  SYSTEMS 

♦MULTIPLE  ORGANS 

(e«) 

<cc) 

(55) 

ADENOCARCINOMA,  NOS,  METASTATIC 

1 (2%) 

ANIMAL  DISPOSITION  SUMMARY 

ANIMALS  INITIALLY  IN  STUDY 

65 

66 

66 

NATURAL  DEATHS 

6 

C 

1 

MORIBUND  SACRIFICE 

IT 

7 

u 

SCHEDULED  SACRIFICE 
ACCIDENTALLY  KILLED 
TERMINAL  SACRIFICE 
ANIMAL  MISSING 

36 

U3 

60 

9 INCLUDES  AUTOLYZED  ANIMALS 

t NUMBER  OP  ANTMALS  WITH  TISSUE  EXAMINED  MICROSCOP ICAILY 
* NUMEER  0”  ANIMALS  NPCROPSIFD 


TABLE  A2  (CONCLUDED) 


CONTROL  (ONTR)  LOW  DOSE  HIGH  DOSE 

02-0360  02-O38S  02-0300 


TnnoP  sum*apy 


s , 

C 


TOT  AL  ANIMALS  WITH  PRIMARY  TUMORS* 
TOTAI  PRIMARY  TOMOPS 


52 

100 


38 

04 


42 

58 


TOTAL  ANIMALS  WITH  BENTGN  TUMORS 
TOTAL  BENIGN  TUMORS 


45 

67 


29 

46 


36 

48 


TOTAL  ANIMALS  WITH  MALIGNANT  TUMORS 
TOTAL  MALIGNANT  TUMCPS 


24 

28 


14 

17 


TOTAI  ANIMALS  WITH  SECONDARY  TUMORS*  5 
TOTAL  SECONDARY  TOMOPS  6 

TOTAL  ANIMALS  WITH  TOMOPS  ONCERTAIN- 

BENIGN  OR  MALIGNANT  212 

TOT  A L 0NCEpT  AIN  TnMOpS  2 1 2 

T0T A L ANIMALS  WITH  TOMOPS  UNCERTAIN- 
PRIM  AR  Y OR  METASTATIC  1 

TOTAL  UNCERTAIN  TUMORS  3 

* PRIMARY  TUMORS:  ALL  TOMOPS  EXCEPT  SECONDARY  t0mOPS 

* SECONDARY  TOMOPS:  METASTATIC  TUMORS  OR  TUMORS  INVASIVE  INTO  ft N ADJACENT  ORGAN 
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APPENDIX  B 


SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS 
IN  MICE  TREATED  WITH  p-ANISIDINE  HYDROCHLORIDE 


<: 

c 

s 

V 


TABLE B1 

SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS  IN  MALE  MICE 
TREATED  WITH  p-ANISIDINE  HYDROCHLORIDE 


CONTROL  (UNTR) 

LON  DOSE 

HIGH  DOSE 

05-0360 

05-0 395 

05-0400 

ANIMALS 

INITIALLY  IN  STtI  DY 

55 

55 

55 

ANIMALS 

MISSING 

1 

ANIMALS 

NECROPSIED 

55 

50 

55 

ANIMALS 

EXAMINED  HI STOPATH CL OGTC ALL Y ** 

55 

54 

*5 

INTEGUMENTARY  SYSTEM 

♦SKIN 

(55) 

(54) 

(55) 

SQUA  MOOS  CELL  PAPILLOMA 

1 

(2*) 

♦SUBCOT  TISSUE 

(55) 

(54) 

(55) 

FTBROMA 

2 

(4*) 

FIBROSARCOMA 

1 

(2%) 

RESPIRATORY  SYSTEM 

#1 UNG 

( = 4) 

(54) 

(54) 

HEPATOCELLULAR  CARCINOMA,  META  S"' 

4 

(7%) 

2 (4%) 

ALVEOL  AR/BRONCHIOL  AR  ADENOMA 

6 

(11*) 

5 ( 9%) 

10 

(19%) 

ALVECLAR/BRCNCHIOLAR  CARCINOMA 

6 

(11*) 

3 (6%) 

7 

(13%) 

HEMATOPOIETIC  SYSTEM 

♦MULTIPLE  ORGANS 

( 5 c) 

(54) 

(5S) 

MALIGNANT  LYMPHOMA,  NOS 

1 (2%) 

MALIG. LYMPHOMA,  UNDIFFFR-n’YPE 

1 (2*) 

2 

(4%) 

MALIG. LYMFHOMA,  LYMPHOCYTIC  TYPE 
MALIG. LYMPHOMA,  HISTIOCYTIC  TYPE 

1 

(2*) 

1 (2%) 

2 

(4%) 

MALIGNANT  LYMPHOMA,  MIXED  TYPE 
GRANULOCYTIC  SARCOMA 

2 

(41) 

2 

(4%) 

♦ S PT'EEN 

(=i) 

(54) 

(54) 

HEMANGIOM A 

i 

(2X) 

♦MESENTERIC  L.  NODE 

(48) 

(SI) 

(52) 

HEPATOCELLULAR  CARCINOMA,  META  ST 

1 

(2*) 

♦JEJUNUM 

(SO) 

(S3) 

(54) 

MALIGNANT  LYMPHOMA.  MIXED  TYPE 

1 

±2*]_ 

♦ NUMBER  OF  A FINALS  WITH  TISSUE  EXAMINFD  M ICROSCOPICA I 1 Y 

* NUMBER  OF  ANIMALS  NECROPSTED 


**EXCLUDES  PARTIALLY  AUTOLYZED  ANIMALS 


B-3 


TV// 


TABLE  Bl  (CONTINUED) 


C0HT®OT,  (OMTP) 

LOB  DOSE 

HIGH  DOSE 

nc-036P 

0S-03°S 

05-0400 

CIFCOLATC">Y  SYSTEd 
NONE 


DIGESTIVE  SYSTEM 


*T  IVEP 

HEPATOCELLULAP  ADENOdA 
HFOATOCELLULAP  CADCIN0dA 
A NGI CS  A DC  CMA 

(■=«) 

24  (441) 

(54) 

5 (151) 
14  (251) 

(54) 

2 (131) 
17  (311) 
1 (21) 

ASTON  ACH 

SQUAMOUS  CELL  °*  PILLONA 

(c1) 

(53) 

2 (41) 

(51) 

U9INA9Y  SYSTEd 

•FTDNPY/PELVIS 

ANSTTTONAL-CELL  PAPILLOdA 

( = «) 

1 (21) 

(54) 

(54) 

PNEOCHINE  SYSTEd 

»AD°  ENAL 

COPTICAL  ADENOdA 

(50) 

1 (21) 

(52) 

(53) 

♦ ADREN  AI  /CAP StJLp 
ADENOdA,  NOS 

(=0) 

■>  (10%) 

(52) 

(53) 

• THY  °0I D 

POLLTCDLA 9-CELL  ADENOdA 

(«e> 

(«°) 

1 (21) 

(46) 

•PAWCREATIC  ISLETS 
ISLET-CET.L  ADENOdA 

(4°) 

2 (41) 

(52) 

(52) 

° EP  90  CUCTT V E SYSTEN 
NONE 


(jppvons  SYSTEM 


NONE 


• NDNBE5  OE 

* N Ud  BF°  OF 


ANTdAtS  WITH  TTS  SUE  EXAMINED 
ANTBALS  N^CEOPSIED 


dTCPOSCOPICALLY 
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TABLE  B1  (CONTINUED) 


CONTROL (UNTR) 

LON  DOSE 

HIGH  DOSE 

05-0160 

06-0395 

05-0400 

SPECIAL  SENSE  ORGANS 

♦HARDERTAN  GLAND 

(55) 

(54) 

(55) 

ADENOMA,  NOS 
PAPILLARY  ADENOMA 

1 (2%) 

1 (2*) 

CYSTADENOMA,  NOS 
PAPILLARY  CYSTADENOMA,  NOS 

1 (2*) 

1 (2%) 

2 (4%) 

MUSCULOSKELETAL  SYSTEM 

NONE 

BODY  CAVITIES 

NONE 

ALI  OTHER  SYSTEMS 

NONE 

ANI MAI  DISPOSITION  SO  MMA  PY 

ANIMALS  INITIALLY  IN  STODY 

55 

55 

55 

NATORAL  DEATHS 

Q 

6 

(1 

MOPIBOND  SACRIFICE 

2 

1 

1 

SCHEDULED  SACRIFICE 
ACCIDENTALLY  KTLLED 
TERMINAL  SACRIFICE 

U 4 

41 

60 

ANIMAL  MISSING 

1 

S INCLUDES  AUTOLYZED  ANIMALS 

# NUMBER  OF  ANIMALS  WITH  TISSUE 

EXAMINED  MICROSCOPICALLY 

* NUMBER  OF  ANIMALS  NECROPSIED 
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TABLE  Bl  (CONCLUDED) 


CONTPOL (ONTP) 

LOW  DOSE 

HIGH  DOSE 

0 c-0  360 

05-0305 

05-00  00 

TUMOP  SDN"A“Y 

TOTAL  ANIMALS  WITH  PPIMAPY  TDMCPS* 

03 

29 

36 

TOTAL  PQI MAPY  TDMOPS 

50 

3B 

51 

TOTAL  ANIMALS  WTTH  BENIGN  '"DMCPS 

22 

10 

10 

TCTA I BENIGN  TDMOPS 

20 

18 

20 

TOTAI  ANIMALS  WI^H  MALIGNANT  T(JMOPS 

20 

10 

26 

TCTAI  MAIIGNANT  TDMOPS 

35 

20 

31 

TOTAI  ANIMALS  WITH  SECONDAPY  TDMOPS# 

4 

2 

TOTAL  SECONDAPY  TDMOPS 

5 

2 

TOTAL  ANIMALS  WITH  TDMOPS  DNCEDTAT«- 
BENIGN  no  MALIGNANT 

TOT  A I DNCEPTAIN  TDMOPS 

TCTAI  ANIMALS  WITH  TDMORS  ONCEPTAIN- 
PFTMA?Y  OP  METASTATIC 
TOTAL  DNCEPTAIN  TDMCPS 

* »BT»A"Y  TDMO°S:  ALL  TDMOPS  EXCEPT  SECONDAPY  TDMOPS 

* S \COND  A°Y  TDMOPS:  METASTATIC  TnMOPS  OP  TDMOOS  INVASIVE  INTO  AN  ADJACENT  OPGAN 
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TABLE  B2 

SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS  IN  FEMALE  MICE 
TREATED  WITH  p-ANISIDINE  HYDROCHLORIDE 


CCNTFOL (UNTE) 
06-0360 

LOH  DOSE 
06-0395 

HIGH  DOSE 
06-0400 

ANIMALS  INITIALLY  IN  STUDY 

55 

55 

55 

ANIMALS  MISSING 

1 

1 

ANIMALS  NECROPSIED 

55 

54 

50 

ANIMALS  EXAMINED  HI STOPA TH OL CGICALL Y **  55 

54 

50 

INTEGUMENTARY  SYSTEM 

♦SUBCUT  TISSUE 

(55) 

(54) 

(50) 

BASAL-CELL  CARCINOMA 

2 (4%) 

HEMA NGIOMA 

1 (21) 

RESPIRATORY  SYSTEM 
♦LUNG 

CARCINOMA,  NOS,  M ETASTATTC 
HEPATOCELLULAR  CAPCINOMA,  METAST 
ALVE  CLAR/BRONC  HIOL AR  ADENOMA 
ALVFOLAR/BRONCHIOLAR  CARCINOMA 

(5C) 

2 

3 

1 

(41) 

(51) 

(21) 

(54) 

3 

2 

(6%) 

(41) 

(50) 

1 

2 

1 

(21) 

(41) 

(21) 

HEMATOPOIETIC  SYSTEM 

♦MULTIPLE  ORGANS 

(5  = ) 

( 5 4) 

(50) 

MALIGNANT  LYMPHOMA,  NOS 

1 

(21) 

1 

(21) 

HALTG. LYMPHOMA,  UNDIFFER -TYPF 

1 

(21) 

HALIG. LYMPHOMA,  LYMPHOCYTIC  TYPE 

2 

(41) 

1 

(21) 

2 

(41) 

MAIIG. LYMPHOMA,  HISTIOCYTIC  TYP* 

1 

(21) 

1 

(21) 

1 

(21) 

MALIGNANT  LYMPHOMA,  MIXED  TYFE 

6 

(111) 

2 

(41) 

4 

(81) 

LYMPHOCYTIC  LEUKEMIA 

u 

(71) 

GRANULOCYTIC  LEUKEMIA 

1 

(2%) 

1 

(21) 

♦SPLEEN 

(c3) 

(53) 

(49) 

NEOPLASM,  NOS 

1 

(21) 

HE  MA  NGIOS  A ROOM A 

2 

(41) 

1 

(21) 

MALIGNANT  LYMPHOMA,  MIXED  TYPE 

1 

(21) 

1 

(21) 

1 

(21) 

♦MESENTERIC  L.  NODE 

(47) 

(49) 

(40) 

HALIG. LYMPHOMA,  UNDIFFER-TYFE 

T 

(31) 

MAIIG. IYMPHOMA.  LYMPHOCYTIC  TYPE 

1 

■13*1- 

# NUMBER  OF  ANIMALS  WITH  TISSUE  FXAMINFD  MICROSCOPICALLY 

* NUMEPP  OF  ANIMALS  NECROPSIED 
**EXCLUDES  PARTIALLY  AUTOLYZED  ANIMALS 
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TABLE  B2  (CONTINUED) 


CONTROL  (DNTR ) 
06-0360 

LOW  DOSE 
06-0395 

HIGH  DOSE 
06-0400 

MALIGNANT  LYMPHOMA,  MIXED  TYPE 

2 (4*) 

•LIVER 

MALIGNANT  LYMPHOMA,  NOS 
MALIG. LYMPHOMA,  LYMPHOCYTIC 
NAIIG. LYMPHOMA,  HISTIOCYTIC 

TYPE 

TYPE 

(54) 

1 (2*) 

(53) 

1 (2*) 
1 (2%) 

(50) 

IPPYFRS  PATCH 

M ALIG. LYMPHOMA , LYMPHOCYTTC 

TYPE 

('2) 

(52) 

1 (2*) 

(44) 

•THYMOS 
n'  HYMOM  A 

( 3*5) 

1 (3%) 

(38) 

(37) 

CIP  CUI AT  CD  Y SYSTEM 

•HEAPT 

HEMANGTOM  A 

1 (2%) 

(53) 

(49) 

LIG  EST  Tv  E SYSTEM 

•LIVER 

HEPATO CELLO LAP  ADENOMA 
HEPPTOCELLHLAR  CARCINOMA 
HEMANGIOMA 

(c«) 

4 rv 

0 (13%) 

1 (2*) 

(5  3) 

5 (9*) 
5 (9%) 

(50) 

5 

1 

(10%) 

(2%) 

•stomach 

SOHAMODS  CELL  PAPILLOMA 

(53) 

2 (4%) 

(52) 

(48) 

• DDODEN  DM 

CARCINOMA , NOS 

(52) 

(52) 

(49) 

1 

(2%) 

DP  IN  AE  Y SYSTEM 

NONE 

ENDCCRINE  SYSTEM 

• P ITU  IT  APY 

ADENOMA,  NOS 
CHROMOPHOBE  ADENCMA 
BASOPHIL  ADENOMA 

(«2) 

2 (5  %) 

1—ilD 

(49) 

3 ( 6% ) 

(38) 

2 

(5%) 

NUMBER  0”  ANIMALS  WITH  TISSUE  EXAMINED  M ICpO  SCOPICA  LL  Y 
NOMEE?  OP  ANIMALS  NECRPPSIED 


TABLE  B2  (CONTINUED) 


CONTROL  (UNER) 
96-0360 

LOW  DOSE 
06-0395 

HIGH  DOSE 
06-0400 

♦ADRENAL 

PHEO  CHROMOCYTO  MA 

<c0) 

1 (2*) 

(83) 

(45) 

♦THYROID 

FOLLICOLAP-CFLL  ADENOMA 

(48) 

1 (2t) 

(46) 

2 (4*) 

(38) 

1 (3%) 

♦PANCREATIC  ISLETS 
I SLFT-CELL  ADENOMA 

(UP) 

(52) 

(47) 

1 (2%) 

REPFOIDCTIVF  SYSTEM 

♦MAMMARY  GLAND 

ACINAR -CELL  CARCINOMA 
FIBROADENOM  A 

<5C) 

1 (2*) 
1 (2*) 

(54) 

(50) 

♦DTE R US 

NEOPLASM,  NOS,  MALIGNANT 
ENDOMETRIAL  STROMAL  POLYP 

( c 4) 

1 (2*) 

(50) 

1 (2%) 

(49) 

1 (2%) 

♦OVARY 

PAPILLARY  CYSTADENOMA,  NOS 
PAPILLARY  CYST  ADENOCARCINOMA , NOS 
HEMA  NGIOSARCOMA 

(SO) 

(51) 

1 (2%) 
1 (2*) 

(49) 

1 ( 2 %) 

NERVOUS  SYSTEM 

NONE 

SPECIAI  SENSE  ORGANS 

♦HARDERIAN  GLAND 

PAPILLARY  ADENOMA 
PAPILLARY  CYSTADENOMA,  NOS 

(55) 

(54) 

1 (2%) 
1 (2*) 

(50) 

1 (2%) 

MUSCUIOSKFIFTAL  SYSTEM 

NONE 

BODY  CAVITIES 

♦BODY  CAVITIES 

MESOTHELIOMA,  NOS 

(55) 

1,-1311- 

(54) 

(50) 

» NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MIC POSCO0 ICA II Y 
* NUMBER  OF  ANIMALS  NFCROPSIFD 
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TABLE  B2  (CONCLUDED) 


CONTROL (UNTR) 

LOW  DOSE 

HIGH  DOSE 

06-0360 

06-039S 

06-0400 

•ABDOMINAL  CAVITY 

(cc) 

(54) 

(50) 

GANGLIONEUPOMA 

1 (2t) 

AIL  OTHR®  SYSTEMS 

•HDLTIPIE  OPGANS 

(55) 

(54) 

(50) 

NEOPLASM  t NOS 

1 (2*) 

ANIMAL  DISPOSITION  SUMMARY 

ANIMALS  INITIALLY  IN  STUDY 

55 

55 

55 

NATUPAL  DEATHS 

1 

10 

10 

MORIBUND  SACRIFICE 
SCHEDULED  SACPIFICE 

4 

1 

1 

ACCIDENTALLY  KILLED 

1 

TERMINAL  SACPIPICE 

44 

42 

43 

ANIMAL  MISSING 

1 

1 

S INCLUDES  AUTOLYZED  ANIMALS 

TUMOP  SUMMARY 

TOTAL  ANTMALS  WITH  PPIMAPY  TUPC'S* 

34 

3 3 

24 

TOTAI  PRIMARY  TUMORS 

50 

40 

30 

TOTAL  ANIMALS  WITH  BENIGN  TUMORS 

15 

16 

10 

TCTAI  BENIGN  T'JMO»S 

15 

17 

14 

TOTAL  ANIMALS  WITH  MALIGNANT  TUMORS 

27 

20 

15 

TOTAI  MALIGNANT  TUMORS 

30 

22 

15 

TOTAL  ANIMALS  WITH  SECONDAPY  TUMORS* 

2 

1 

TOTAL  SECONDARY  TUMOPS 

2 

1 

TOTAL  ANIMALS  WITH  TUMOPS  UNCEPTAIN- 
BENIGN  OR  MALIGNANT 

1 

1 

1 

TOTAL  UNCERTAIN  TnMORS 

1 

1 

1 

TOTAL  ANIMALS  WITH  TUMORS  UNCERTAIN- 
PRIMARY  OR  METASTATIC 

TOTAL  UNCERTAIN  TUMOPS 

* PPIMAPY  TUMORS:  ALL  TnMOPS  EXCEPT  SECONDARY  TUMOPS 

* SECONDARY  TUMORS:  METASTATIC  TnMf'pc 

OR  TUMOPS  INVASIVE  INTO  A” 

ADJACENT  ORGAN 
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APPENDIX  C 


SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC 
LESIONS  IN  RATS  TREATED  WITH  p-ANISIDINE  HYDROCHLORIDE 


> 

a 

6 

s 


$ 


TABLE  Cl 

SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC  LESIONS  IN  MALE  RATS 
TREATED  WITH  p-ANISIDINE  HYDROCHLORIDE 


CONTROL (UNIS) 

LOW  DOSE 

HIGH  DOSE 

01-0360 

01-0  385 

01-0340 

ANIMALS 

INITIALLY  IN  STUDY 

55 

55 

55 

ANIMALS 

NECROPSIED 

54 

54 

55 

ANIMALS 

EXAMINED  HISTOPAT HOLOGIC AI IY  **  54 

54 

55 

TNT EGUNENTAR Y SYSTEM 


*SKTN 

(54) 

(54) 

(55) 

EPIDERMAL  INCLUSION  CYST 
ULCEP,  NOS 

1 (2% ) 

2 ( 4%) 

INPLAN NAT ION,  CHPONIC 

1 (2%) 

POLYP,  INFLAMMATORY 

1 (2%) 

RESPIRATORY  SYSTEM 

#1 UNG/BPONCHUS 

( c 4) 

(54) 

(55) 

BRONCHIECTASIS 

1 (2*) 

4 (7%) 

11 

(20*) 

ABSCESS,  NOS 

2 (4%) 

2 

(4*) 

♦LUNG 

(54) 

(5  4) 

(55) 

ERON  CHOPHEU  HONIA , 

NOS 

2 (4*) 

2 (4%) 

3 

(5*) 

ABSCESS,  NOS 

3 (6*) 

1 

(2%) 

PNEUMONIA,  CHRONIC 

MURINE 

2 (4  X) 

14  (26*) 

4 

(7*) 

GRANULOMA,  FOREIGN 

BODY 

1 

(2*) 

♦LUNG/ALVEOLI 

('4) 

(54) 

(55) 

CALCIFICATION,  NOS 

1 (2*) 

HEMATOPOIETIC  SYSTEM 

♦ BONE  MARROW 

(52) 

(54) 

(55) 

FIBROSIS,  FOCAL 

1 (2*) 

HYPERPLASIA,  NOS 
HYPERPLASIA,  HEMATOPOIETIC 

7 (13*) 

1 (2*) 

♦SPLEEN 

(c4) 

(54) 

(55) 

FIBROSIS,  FOCAL 

1 (2*) 

HEMOSIDEROSIS 

1 (2*1 

# NUMBER  OP  A SIMMS  WITH  TISSUE  EXAMINED  MTCPOSCOPICAILY 

* N DM  EBB  OP  ANIMALS  NECROPSIED 
**EXCLUDES  PARTIALLY  AUTOLYZED  ANIMALS 
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TABLE  Cl  (CONTINUED) 


CONTROL  (UNTR ) 

LOW  DOSE 

HIGH 

DOSE 

01-0350 

01-0385 

01-0300 

ATBOPHT , NOS 

1 

(2%) 

HEMA TOPOIESIS 

1 (2%) 

1 (2%) 

2 

(4%) 

♦MANDIBULAR  L.  NODE 

(53) 

(51) 

(«9) 

INFLAMMATION,  CHRONIC 

1 (2%) 

INFLAMMATION,  GRANOLOMATODS 

1 (2%) 

HYPERPLASIA,  NOS 

1 (2%) 

♦ HEDI ASTIN  AL  L . NODE 

(c3) 

(51) 

(**9) 

INFLAMMATION,  CHRONIC 

1 

(2%) 

HYPERPLASIA,  NOS 

2 

(“») 

♦LUMBAR  LYMPH  NODE 

('3) 

(51) 

(49) 

INFLAMMATION,  CHRONIC 

1 (2%) 

1 

(2%) 

HYPERPLASIA,  NOS 

1 (2%) 

1 

(2%) 

♦RENAL  LYMPH  NODE 

(“33) 

(51) 

(«9) 

INFLAMMATION,  CHRONIC 

1 

(2%) 

HEMO SIDEPOSIS 

1 (2%) 

1 

(2%) 

HYPERPLA  SIA,  NOS 

1 

(2%) 

♦AXILLARY  LYMPH  NODE 

(33) 

(51) 

(49) 

INFLAMMATION,  CHRONIC 

1 

(2%) 

CIRCULATORY  SYSTFM 

♦HEART 

(54) 

( = 3) 

(55) 

THROMBUS,  MURAL 

1 (2%) 

PERI  ARTERITIS 

1 (2%) 

2 (4%) 

1 

(2%) 

♦MYOCARDIUM 

(5«) 

(53) 

(55) 

INFLAMMATION,  POCAL 

1 (2%) 

DEGENERATION,  NOS 

IF  (30%) 

1«  (25%) 

12 

(22%) 

•CFLIAC  ARTERY 

<c«) 

(54) 

(55) 

THROMBOSIS,  NOS 

1 (2%) 

DIG  EST IV  F SYSTEM 

♦LIVER 

(EX) 

(c4> 

(55) 

CONGESTION,  CHRONIC  PASSIVE 
CHOIANGIOFIBROSI S 

9 (17%) 

a r%) 

3 

(5%) 

NFCPCSIS.  FOCAL 

1 (2%) 

2 

(4%) 

♦ NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOP ICA IL Y 

* NUMBER  OF  ANIMALS  NECROPSIED 


C-4 


TABLE  Cl  (CONTINUED) 


CONTROL  (UNTR ) 
01-0360 

LOB  DOSE 
01-0385 

HIGH  DOSE 
01-0300 

NECROSIS,  FAT 
BASOPHILIC  CYTO  CHANGE 

1 (2X) 

1 (2*) 

1 (2S) 

CLEAR-CELL  CHANGE 

1 (2*) 

2 (0*) 

♦BILE  DUCT 

(54) 

(54) 

(55) 

INFLAMMATION,  NOS 

1 (2*) 

IPANCPE AS 

<c3) 

(52) 

(51) 

DILATATION/DUCTS 

PERIARTERITIS 

1 ( 2*) 

1 (2%) 

1 (2%) 

ATROPHY,  FOCAL 

1 (2%) 

2 (4*) 

•STOMACH 

(53) 

(54) 

(55) 

ULCER,  NOS 

2 ( 4 *) 

EROSION 

1 (2X) 

1 (2%) 

PERIARTERITIS 

1 (2*) 

1 (2%) 

HYPERPLASIA,  BASAL  CELL 

14  (26*) 

10  (19*) 

24  (44*) 

•GASTRIC  MUCOSA 

(5?) 

(54) 

(55) 

CALCIFIC AT  ION,  NOS 

1 (2%) 

CHINA?*  SYSTEM 


•KIDNEY 

(53) 

(54) 

(55) 

CYST,  NOS 

1 (2*) 

1 (2*) 

NEPHROSIS,  NOS 

26  (49*) 

33  (61*) 

20  (35*) 

NEPHROSIS,  CHOLEMIC 
CALCIFICATION,  POCAL 

2 <«*) 

1 (2*) 

2 (4*) 

•KIDNEY/TUBULE 

(c3) 

(54) 

(55) 

NECROSIS,  NOS 
REGENERATION,  NCS 

1 (2*) 

1 (2*) 

•KIDNEY/PELVIS 

(R3) 

(54) 

(55) 

HYPERPLASIA,  FPTTHFLIAI 

1 (2*) 

•URINARY  BLADDER 

(51) 

(52) 

(55) 

CALCULUS,  NOS 

1 (?*) 

HYPERPLASIA,  EPITHELIAL 

1 (2*) 

IN  LO  CP IN  F SYSTEM 
•PITUITARY 

(48) 

(49) 

(50) 

HEMORR  HAGE 

1 (2*) 

# NUMBER  PE  ANIMATS  WITH  TISSUE  EXAMINEE  MICROSCOPICALLY 

* NUMBER  OF  ANIMALS  NECROPSIFD 


C-5 


A'//  / 


TABLE  Cl  (CONTINUED) 


CONTROL  (UNTR ) 

LOW  DOSE 

HIGH  DOSE 

01-0360 

01-0385 

01-0390 

HYPEPPLASIA,  FOCAL 

1 (2*) 

HYPEPPLASIA,  BASOPHILIC 

2 (4X) 

1 (2X) 

• PTTOI TAR Y/B  ASOPHIL 

(IP) 

(49) 

(50) 

NODULE 

3 (5*) 

3 (6*) 

•ADRENAL 

(c4) 

(54) 

(54) 

CYST,  NOS 
HEMORRHAGE 

HYPEPPLASIA,  NODULAR 

1 ( 2 X) 

1 (2%) 

1 (2*) 

•ADRENAL  COPTEX 

(e4) 

(54) 

(54) 

HYPERPLASIA,  NOS 

1 ( 2X) 

• ADRENAL  MED  01  L A 

(54) 

(54) 

(54) 

H YPE°PLAS  LA  , NOS 

1 ( 2X ) 

1 (2*) 

♦THYPOTD 

(53) 

(49) 

(50) 

HYPERPLASIA,  C-CELL 

1 (2*) 

•PANCREATIC  ISLETS 

(=3) 

(52) 

(51) 

HYPERPLASIA,  NOS 

1 (2X) 

2 (4%) 

REPRODUCTIVE  SYSTEM 

♦MAMMAPY  GLAND 

( = 4) 

(54) 

(55) 

GALACTOCELE 

1 (2%) 

•PREPUTIAL  GLAND 

(54) 

(54) 

(55) 

ABSCESS,  NOS 

1 (2  X) 

INRL A M MAT  ION,  CHPONIC 

1 (2X) 

•PROSTATE 

<c2) 

(50) 

(53) 

INFLAMMATION,  ACUTE 
INFLAMMATION  ACUTE  AND  CHRONIC 
INFLAMMATION,  CHRONIC 

1 (2X) 

1 (2%) 

1 (2%) 

•TESTIS 

(c4) 

(R4) 

(55) 

P PFT  A°T  ??  IT  IS 

1 (2%) 

ATROFHY,  NOS 

6 (11*) 

3 (5*) 

HYPEPPLASIA,  INTERSTITIAL  CELL 

1 (2%) 

• SC^OTTIM 

(54) 

(54) 

(55) 

NECROSIS.  FAT 

# NUMBER 

* NUMBEF 


flP  ANIMALS  WITH  TISSUE  EXAMINED  MTCROSCOPICA IIY 
OF  ANIMALS  NECROPSI^D 
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TABLE  Cl  (CONCLUDED) 


CONTFOL (ONTR) 

LOW  DOSE 

HIGH  DOSE 

01-0360 

01-0386 

01-niqo 

NEFVOOS  SY  STEM 

tCEFEBFAL  VENTFICLE 
HEMORF  URGE 

tBPAIN 

HEMORF HAGE 

SPECIAL  SENSE  OHGANS 


♦EYE 

(64) 

(54) 

(55) 

HFMORP  HAGE 

1 (2%) 

*E YE/L  RCF IM  AL  GLAND 

(■=4) 

(54) 

(55) 

INFLAMMATION,  NOS 

1 (2%) 

MCSCULOS KEIFTAL  SYSTEM 
NONE 

BODY  CAVITIES 

♦ABDOMINAL  CAVITY 
NECPOSIS,  EAT 
CALCIFICATION,  NOS 


ALL  OTHEP  SYSTEMS 
NONE 


SPECIAL  ECF IHCLCGY  SOM  MA  F Y 


ADTOLYSTS/NC  NECPOPSY  1 1 


i NOMBER  OF  ANIMALS  WITH  TISSnE  EXAMINED  MICFOSCOPICALLY 
* NUMEEF  OF  ANIMALS  NECFOPSIED 


(54)  (54)  (S5) 

F (17%)  6 (11%)  6 (11%) 

1 (2%) 


(54) 

1 

(2%) 

(5  3) 

(55) 

(54) 

(53) 

(55) 

1 

(2%) 

2 (4%) 

C-7 
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TABLE  C2 

SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC  LESIONS  IN  FEMALE  RATS 
TREATED  WITH  p-ANISIDINE  HYDROCHLORIDE 


A 

ft 


CrNT  FOL (tJNTF)  LOB  DOSE  HIGH  DOSE 

02-0260  02-0305  02-03°0 


ANIMALS  INITIALLY  IN  STODY  55  55  55 
ANIMALS  NECROPSIFD  c0  5S  55 
ANTHALS  EXAMINED  HISTOPAT HCIOGIC A LLY  **  50  55  55 


TNT  EGOMRNT  A 0 Y SYSTEM 
NONE 


RES  FI F ATOP  Y SYSTEM 


♦LUNG/B°ONCHOS 

(*3) 

C55) 

(55) 

EBON  CH IECTAS IS 

2 

(“*) 

1 

(2*) 

ABSCESS,  NOS 

1 

(2*) 

♦LUNG 

(53) 

(55) 

<5M) 

EBONCHOPNEUMONIA , NOS 

1 

(2*) 

ABSCESS,  NOS 

1 

(2%) 

1 

(2*) 

PNEOMONIA,  CHRONIC  MOBTNE 

3 (6K) 

9 

(16*) 

R 

(15*) 

INELA  MMATION,  FOCAL  GPANULCMATOU 

1 

(2«) 

MFTA  PLASIA , NOS 

1 (2*) 

1 

(2*) 

HEMATOPOIETIC  SYSTEM 

♦BONE  MARROW 

(53) 

(53) 

(55) 

HYPOPLASIA,  NOS 
HISTIOCYTOSIS 

1 (2*) 

1 (2*) 

1 (2*) 

HYPPPPLASIA,  HEMATOPOIETIC 

1 (2*) 

1 (2%) 

HYPERPLASIA,  ERYTHROID 

1 (2*) 

♦ SPLEEN 

(52) 

(50) 

(55) 

INFAPCT,  NOS 

1 (2*) 

HEMOSIDEPCSIS 

1 (2%) 

01  (15%) 

HEMATOPOIESIS 

1 (2») 

1 (2*) 

♦IUMBAP  LYMPH  NODE 

(c  1) 

(51) 

(50) 

INFLAMMATION,  CHRONIC 

1 (2*) 

♦RENAL  IYM°H  NODE 

(51) 

(51) 

(50) 

INFLAMMATION,  CHPONIC 

1 1 2<) 

# NUMBER  OP  ANIMALS  WITH  TISSUE  EXAMINED  M IC°OSCOP ICA  LI Y 

* NUMBE®  OE  ANTMALS  NECPORSIED 
** EXCLUDES  PARTIALLY  AUTOLYZED  ANIMALS 
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TABLE  C2  (CONTINUED) 


CONTROL ( UNTR ) 

LON  DOSE 

HIGH  DOSE 

02-0360 

O2-O30S 

02-03PP 

♦AXILLARY  LYMPH  NODE 

<c1) 

(51) 

(54) 

HYPERPLASIA,  NOS 

1 (2%) 

C IRCUIAT  OR  Y SYSTEM 

tMYOCAFDItlM 

(53) 

(54) 

(55) 

DEGENERATION,  NOS 

6 (1U) 

3 (6%) 

4 (7%) 

DIGESTIVE  SYSTEM 

#LI VER 

(53) 

(55) 

(55) 

CONGESTION,  PASSIVF 
CHOI ANGTOFIBROSIS 

2 (4*) 

1 ( 2%) 

NECROSIS,  FOCAL 
METAMORPHOSIS  FATTY 

6 (11*) 

1 (2%) 

CALCIFICATION,  FOCAL 

1 (2%) 

BASOPHILIC  CYTO  CHANGE 

10  (191) 

3 (5%) 

2 (4%) 

FOCAL  CELLULAR  CHANGE 
CLEAR-CELL  CHANGE 

1 (2%) 

1 (2%) 

HYPERPLASIA,  FOCAL 

1 (2%) 

*BILE  D OCT 

(5  4) 

(55) 

(55) 

DILATATION,  NOS 

1 (2%) 

♦PANCREAS 

(5  2) 

(47) 

(54) 

ATROPHY,  NOS 

1 (2%) 

ATROPHY,  FOCAL 

1 (2  %) 

4 (9%) 

3 (6%) 

♦STOMACH 

(*1) 

(55) 

(55) 

ULCER,  NOS 
INFLAMMATION,  ACUTE 

1 (2*) 

1 (2%) 

HYPERPLASIA,  BASAL  CELL 

11  (22*) 

9 (16%) 

14  (25%) 

UFTNARY  SYSTEM 

♦KIDNEY 

(52) 

(55) 

(55) 

NEPHROSIS,  NOS 

2 (4*) 

2 (4%) 

NEPHROSIS,  CHOLEMTC 

1 (2*) 

31  (56%) 

GLOMEPULOSCLEROSIS,  NOS 

1 (2%) 

CALCIFICATION,  FOCAL 

5 (10%) 

* (9%) 

12  (22%) 

♦URINARY  BLADDER 

(49) 

(51) 

(54) 

HYPERPLASIA.  EPITHELIAL 

. _ 3 _[6%j 

* NO  MBER  01? 

* NUMBER  OF 


ANIMALS  WITH  TISSUE  EXAMINED  MICE OSCOPICA II Y 
ANIMALS  NECROPSIES 
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TABLE  C2  (CONTINUED) 


CONTFOL (UMTP ) 
O2-03B0 

LOW  DOSE 
02-0385 

HIGH  DOSE 
02-0390 

FNDOCPTNE  ST  STEM 


•PITUITAPY 

(UR) 

(51) 

(54) 

CYST,  NOS 
HYPEPPLA  SIA , »0S 

1 <2») 

1 (2%) 

•ADRENAL  COPTEX 

(c3) 

(55) 

(54) 

NODULE 

1 (21) 

HYPE  PPLA  SIA , NODULAR 

4 Cl) 

2 (<H) 

HYPEPPLA SIA , NOS 

1 (2') 

1 (2%) 

•ADRENAL  HEDUILA 

(c3) 

(55) 

(54) 

NECROSIS,  NOS 

1 (21) 

•THYROID 

(«9) 

(«5) 

(55) 

HYPERPLASIA,  C-CELL 

3 (1%) 

2 (4%) 

•PARATHYROID 

(IS) 

(23) 

(2-M 

HYPERPLASIA,  NOS 

1 CD 

•PANCREATIC  ISLETS 

C2) 

(47) 

(54) 

H YPERD  L AS IA , NOS 

1 (21) 

' EPROEOCTTVE  SYSTEM 

‘MAMMARY  GLAND 

(54) 

(55) 

(55) 

GALACTOCEIE 

6 (t1A| 

1 (21) 

•UTERUS 

(52) 

(53) 

(55) 

H Y DROM  nTP  A 

2 (UN) 

1 (21) 

THROMBOSIS,  NOS 
PYOMETRA 

1 <2N) 

7 (4%) 

ABSCESS,  NOS 

1 (21) 

•CERVIX  UTERI 

(52) 

(5  3) 

(55) 

POLYP,  INFLAM"ATOPY 

1 (2*) 

*UTERUS/PNDOMETRTUM 

(52) 

(53) 

(55) 

INFLAMMATION,  ACT1TE 

1 (2%) 

HYPERPLASIA,  NOS 

1 (21) 

1 ( 21) 

•OVARY/OVIDUCT 

(52) 

(53) 

(55) 

ABSCESS.  N'lS 

1 (21) 

2_L!i*J 

* NU"BEF 

* V0MEE° 


PE  ANIMALS  PITH  TISSUE 
OF  ANIMALS  NECROPSTFD 


EXAMINED 


"TCEOSCnpiCALLT 


c-io 


TABLE  C2  (CONCLUDED) 


CONTROL (UNTR ) 
02-0360 

LON  DOSE 
02-0385 

HIGH  DOSE 
02-0390 

fOVARY 

CYST  , NOS 

INFLAMMATION,  CHRONIC 

(53) 

1 (24) 

(48) 

2 (4%) 

(55) 

NERVODS  SYSTEM 

tBPAIN 

HYDROCEPHALUS,  NOS 

(c2) 

(55) 

1 (2%) 

(55) 

ICEREBELL  UM 
HEMOPR  HAGE 

(c  2) 

(55) 

(55) 

1 (24) 

♦SPINAL  CORD 
HEMORR  HAGE 

(c4) 

(55) 

1 (2%) 

(55) 

SPECIAL  SENSE  ORGANS 

♦EYE 

(54) 

(55) 

(55) 

PHTHISIS  BULB  I 

1 (2%) 

2 (4%) 

MUSCULOSKELETAL  SYSTEM 
NOME 


BODY  CAVITIES 

♦ABDOMINAL  CAVITY  (54)  (5?)  (5?) 

NECROSIS,  FAT  6 (114)  2 (U%)  4 (7%) 


ALL  OTHER  SYSTEMS 
NONE 


SPECIAL  ECREHCLCGY  SOMMARY 


NO  LESION  REFORTED  3 

AUTOLYSIS/NO  NECROPSY  1 


# NUMBER 

♦ NBMEER 


OR  ANIMALS  WITH  TTSSOE  EXAMINED  MTCRCSCCPTCA LLY 
OE  ANIMALS  NECROPSIED 


c-ll 


. 


' 

■ 


APPENDIX  D 


SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC 
LESIONS  IN  MICE  TREATED  WITH  p-ANISIDINE  HYDROCHLORIDE 


TABLE  D1 

SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC  LESIONS  IN  MALE  MICE 
TREATED  WITH  p-ANISIDINE  HYDROCHLORIDE 


CCNTFOL (ONTP) 

LOH  DOSE 

HIGH  DOS” 

05-0360 

0 5-0  3«5 

05-0400 

ANIMALS 

INITIALLY  IN  STD  DY 

55 

55 

55 

ANIMALS 

MISSING 

1 

ANIMALS 

NE  CROPS IED 

55 

54 

55 

ANIMALS 

EXAMINED  HISTOPATHCLOGICALLY 

¥¥  5 5 

54 

55 

I NT  E GOME  N’T’ A PY  SYSTEM 
♦SKIN 

EPIDEP  MAT.  INCLOSION  CYST 
POLYP,  INFLAMMATCFY 

(55) 

1 (2%) 
1 (2%) 

(54) 

(55) 

P ES  PIP  AT  OP  Y SYSTEM 

♦LONG 

(54) 

(54) 

(54) 

HYPEREMIA 

1 ( 2 %) 

HYPE  PPLA  SI  A,  ADENCMATFDS 

1 (2%) 

TFOKEMOTD  REACTION 

1 (2*) 

HEMATOPOIETIC  SYSTEM 

f SPLEEN 

(51) 

(54) 

(54) 

HYPERPLASIA,  LYMPHOID 

2 (4%) 

HEMATOPOIESIS 

2 (4T) 

12  (22%) 

5 (9%) 

#M ANDIB DL  AP  L.  NODE 

(4P) 

(51) 

(52) 

inflammation,  grand iomatoos 

1 (2%) 

#MESENTEPIC  L.  NODE 

(40) 

(51) 

(52) 

CONGESTION,  NOS 

6 (13%) 

INFLAMMATION,  G P A NnLO" ATCD S 

1 (2%) 

HYPERPLASIA,  NOS 

1 (2%) 

HISTIOCYTOSIS 

1 (2%) 

1 (2%) 

FPYT  HRCCYTOSIS 

1 (2%) 

1 (2%) 

PLASMA CYTOSIS 

1 (2%) 

HYPERPLASIA,  LYMPHOID 

5 (10%) 

2 (4%) 

HFMATOPOIESIS 

6 (12%)  . 

8 (15%) 

tRFNAL  LYMPH  NODE 

(40) 

(51) 

(52) 

INFLAMMATION,  NOS 

1 (2%) 

# NO MBE5  OF  ANIMALS  HITH  TISSOE  EXAMINED  MICROSCOPICALLY 

* NUMEEP  O'1  ANIMALS  NECROPSTED 
**EXCLUDES  PARTIALLY  AUTOLYZED  ANIMALS 
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TABLE  D I (CONTINUED) 


\ 

/• 

f 


N 


CONTFOL  (UNTP) 

LOW  DOSE 

HIGH  DOSE 

0 c-0 1 6n 

05-0395 

OS-0400 

HYPEFPLASTA,  LYMPHOID 

3 (2%) 

•THYMUS 

HP) 

(14) 

(21) 

CYST , NOS 
&TPOPHY , NOS 

1 (4%) 

C T°  CHI  ATOP  Y SYSTEM 

NONE 

DIGESTIVE  SYSTEM 

ILTV  EP 

(FU) 

(54) 

(54) 

INFLAMMATION,  NFC”OTI7ING 

3 (2%) 

INFLA«MATION,  ACUTE 
INFLAMMATION,  ACUTE/CHPONTC 

1 (2%) 

3 (F%) 

INFLAMMATION,  CHPCNIC 
INFLAMMATION,  CHPONIC  FOCAL 

1 (2*) 

3 (5%) 

INFLAMMATION,  PYOGFANULOMATODS 
NECROSIS,  FOCAL 

1 (2%) 

1 (2%) 

BASOPHILIC  CYTO  CHANGE 
HYPERPLASIA,  NOS 

1 (2%) 

1 (2*) 

MY  ELCPOIE  ST  S 

1 (7%) 

•LIVEP/HEPATOCYTFS 

( = 4) 

( F 4 ) 

(54) 

POLYPOID  HYPFPPLASIA 

3 (2*) 

•BILE  DUCT 

(cc) 

(=4) 

(55) 

HYPFPPLASIA,  NOS 

1 (2*) 

3 (5%) 

f P ANCRE  AS 

(4«) 

(52) 

(52) 

INFLAMMATION,  CHRONIC 

3 (2%) 

PFRIAPTEFITIS 

1 (2%) 

ATPOPHY,  NOS 

1 (2*) 

i (2%) 

5 (12%) 

•STOMACH 

(51) 

(53) 

(51) 

INFLAMMATION,  ACUTE 
EPCSTON 

1 (21) 

1 (F%) 

3 (2%) 

ATYPTA,  "OS 
HYOEFKERA  TOSIS 

1 (2%) 

3 <F%) 

3 ( F % ) 

ACANTHOSIS 

3 (6*) 

3 (F%) 

•PEYERS  PATCH 

(FO) 

(5?) 

(54) 

HYPERPLASIA , LYMPHOID 

I (2%) 

. - 

* NUMBEP  OP 

* NU"EEP 


A NT  MAI  S WITH  TISSUE  EXAMINED  •ICPCSCCPICAII  Y 
ANIMALS  N”CBOPST’?D 
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TABLE  D1  (CONTINUED) 


CONTROL  (UNTR ) 

LOW  DOSE 

HIGH  DOSE 

ns-0360 

05-0395 

05-0400 

♦COLON 

(HE) 

(48) 

(52) 

PARASITISM 

1 (2%) 

URINARY  SYSTEM 

♦KIDNEY 

(54) 

(54) 

(54) 

HYDRONEPHROSIS 

1 (2* *) 

INFLAMMATION,  FOCAL 
PYELONEPHRITIS,  ACUTE 
INFLAMMATION,  CHRONIC 

1 (2%) 

1 (2%) 

1 (2%) 

PY ELCNERHRTTIS,  CHRONIC 
INFLAMMATION,  CHRONIC  FOCAL 

1 (2*) 

1 (2%) 

♦KIDNEY/TUBULE 

( c 4) 

(54) 

(54) 

DEGENERATION,  NOS 

1 (2%) 

♦URINARY  BLADDER 

(4B) 

( c 3) 

(54) 

CALCULUS,  NOS 

1 ( 2%) 

HYPERPLASIA,  EPITHELIAL 

1 (2%) 

ENDOCRINE  SYSTEM 

♦THYROID 

(48) 

(48) 

(46) 

ULTIMO BRANCHIAL  CYST 

2 (4%) 

♦PANCREATIC  ISL'TS 

(44) 

(52) 

(52) 

HYPERPLASIA,  NOS 

12  (24%) 

1 (2%) 

2 (4%) 

R EPRO  DUCTT V R SYST'M 

♦PREPUTIAI  GLAND 

(55) 

(=«) 

(55) 

CALCULUS,  NOS 

1 (2%) 

♦ PROSTATR 

(52) 

(52) 

(50) 

INFLAMMATION,  ACUTE 

1 (2%) 

♦TESTIS 

(54) 

(54) 

(54) 

SPERMATOCELE 

1 (2%) 

DEGENERATION,  HYALINE 

1 (2%) 

ATROPHY,  NOS 

1 (2%) 

NE»VOUS  SYSTEM 
NONE 


♦ NUMBER  O'  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMBER  O'  ANIMALS  NECROPSIEU 


TABLE  D1  (CONCLUDED) 


CONTROL  (ONTP.) 

LON  DOPE 

HIGH  DOSE 

05-C3R0 

0 R-o  395 

0S-O4C0 

SPPCIAL  SENSE  OPGANS 

♦EYE 

(SP) 

(SS) 

INPL  AM  M AT  ION  , ACHTP 

1 12%) 

CATARAC” 

BAND  KERATOPATHY 

1 (2*) 

1 (•?*) 

MUSCDIOSKEIETAL  SYSTEM 

♦SKELETAL  MOSCLE 

(cc) 

(PU) 

(■55) 

PARASITISM 

1 (2*) 

EOCY  CAVITIES 

♦ABDOMINAL  CAVITY 

( = 5) 

( = M) 

(■55) 

NEC5 OS  IS,  FAT 

5 (9*) 

ALL  OTHER  SYSTEMS 

ADIPOSE  TISSRE 

INFARCT,  NOS 

1 

OMpNTnM 

HEMATOMA,  NCS 

1 

SPECIAL  rCRPHCLOGY  SOMMAPY 

NO  LESION  REPORTED 

13 

ANIMAL  MISSING/NO  NECROPSY 

1 

AUTO/N  ECD0°SY/RISTO  PEPF 

1 

1 

# NOMEFP  OP 

* N DM  EE?  OP 


ANIMALS  WTTH  TISSDE  EX  A MI  NED 
ANIMALS  NECHOPSI^D 


MIC  ?0  SCOPTC ALL  Y 
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TABLE  D2 

SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC  LESIONS  IN  FEMALE  MICE 
TREATED  WITH  p-ANISIDINE  HYDROCHLORIDE 


CONTFOL (UNTP) 

LOW  DOSE 

HIGH 

DOSE 

06-0360 

06-0395 

0 6-04  QO 

ANIMALS  INITIALLY  IN  STUDY 

55 

55 

55 

ANIMALS  MISSING 

1 

1 

ANIMALS  NFCFOPSTFD 

55 

54 

50 

ANIMALS  EXAMINED  HI STOPATH CL CG TC ALL Y **  55 

54 

50 

INTEGUMENTARY  SYSTEM 

♦SKIN 

(“55) 

(54) 

(50) 

LYMPHOCYTIC  TNFI AMMATaP  Y INFTLTR 
ULCER,  ACUTE 

1 (2%) 

1 

(2%) 

f ES  P IF  AT  OF  Y SYSTFM 

tLUNG 

(5F) 

(54) 

(50) 

AT  ELECT  AS  IS 

HYPEPPIASTA,  ADENOMATOUS 

1 <2«) 

1 

(2%) 

HISTIOCYTOSIS 

1 

(2%) 

HEM ATOPniFTTC  SYSTEM 

#BONE  M ARROW 

(*52) 

(54) 

(50) 

INFLAMMATION,  NOS 

1 (2%) 

MYEI CFIBPCSIS 

31  (50%) 

35  (65%) 

30 

(60%) 

HYPFFPLASIA,  HEMATOPOIETIC 

1 (2%) 

1 

(2%) 

#SPI  EEN 

( c 3) 

(5  3) 

(“°) 

M YELOFI  BP  OS  IS 

1 (2%) 

HYPFFPLASIA,  LYMPHOID 

6 (11%) 

2 

(4%) 

HEMATOPOIESIS 

1 (2%) 

13  (25%) 

22 

(45%) 

#M  ANDIBUL  A°  L.  NODE 

(«0) 

(49) 

(40) 

H YPEPPLAS IA , LYMPHOID 

1 (2%) 

1 

(3%) 

AMESENTFpic  L.  NODE 

(47) 

(49) 

(40) 

THROMBOSIS,  NOS 
CONGESTION,  NOS 

1 (2%) 

1 (2%) 

1 

(3%) 

BY  PE  PP  IA  SI  A , NOS 
PLASMA CYTOSIS 

2 (4%) 

# NUMBE?  OF  ANIMALS  WITH  TISSUE  EXAMINED  MIC^OSCOPICA  IIY 

* NIJMEEP  n f ANTMAIS  NFCPOPSIfd 
**EXCLUDES  PARTIALLY  AUTOLYZED  ANIMALS 
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TABLE  D2  (CONTINUED) 


CONTROL  (UNTR ) 

LOW  DOSE 

HIGH  DOSE 

np-os*'' 

06-03  °S 

06-0400 

HYPERPLASIA,  LYMPHOID 

5 (10%) 

2 (5%) 

HEMATOPOIESIS 

3 (8%) 

•THYMUS 

(35) 

(38) 

(31) 

ATROPHY,  NOS 

1 (3%) 

CIBCUIKTC'Y  SYSTEM 


•HEART 

PERIARTERITIS 

(c5) 

1 (2%) 

(53) 

(40) 

\ 

DIGESTIVE  SYSTEM 

/*' 
( y 

N 

f 

s 

•LIVER 

INFLAMMATION,  NECROTTZTNG 
INFLAMMATION,  CHRONIC  FOCAL 
NECROSIS,  FOCAL 
INFARCT,  NOS 
BASOPHILIC  CYTO  CHANGE 
HEMATOPOIESIS 

(c«) 

(53) 

1 (2%) 

1 (2%) 

2 (4%) 

(50) 

2 (4%) 

1 (2%) 
1 (2%) 
1 (2%) 

•LIVER/HEPATOCYTES 

CYTOPLASMIC  VACUOLIZATION 

(54) 

(53) 

(50) 

1 (2%) 

> 

•GALL  BL  ADDEP 

CYTOPLASMIC  VACUOLIZATION 

(5‘) 

(54) 

(50) 

1 (2%) 

5 

•PANCREAS 

(49) 

(52) 

(47) 

OIL  AT  AT  ION/ DUCTS 

1 

(2%) 

1 

(2%) 

1 

(2%) 

INFLAMMATION,  ACUTE  NECROTIZING 

1 

(2%) 

INFLAMMATION,  CHRONIC 

2 

(4%) 

DEGENERATION,  HYALINE 

1 

(2%) 

ATROPHY,  NOS 

1 

(3%) 

2 

(“5) 

6 

(13%) 

•STOMACH 

(53) 

(52) 

(4  8) 

MINFRALIZATTON 

1 

(2%) 

ULCER,  NOS 

T 

(2%) 

INFLAMMATION,  'OCAt 

1 

(2%) 

EROSION 

1 

(?%) 

HYPEPPLASIA,  EPITHELIAL 

(4%) 

HYPEPKEPA  TOSIS 

2 

(4  % ) 

3 

(8%) 

ACANTHOSIS 

2 

3 

[£«>- 

* NUMBER  0?  ANIMALS 

* NUMEER  OF  ANIMALS 


WITH  TISSUE 
NFCROPSIED 


EXAMINED  MICROSCnpiCAIIY 
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TABLE  D2  (CONTINUED) 


CONTROL  (UNTR) 

LOW  DOSE 

HIGH  DOSE 

06-0360 

06-03R5 

06-0400 

URINARY  SYSTFM 

♦KIDNEY 

(55) 

(53) 

(50) 

PYELONEPHRITIS,  CHRONIC 
NEPHROPATHY 

1 (2*) 

1 (2*) 

1 (2%) 

♦ KIDNEY/TnBl'LE 

(55) 

(53) 

(50) 

DEGENERATION,  NOS 

2 (4%) 

♦DEINARY  BLADDER 

(50) 

(51) 

(48) 

INFLAMMATION,' CHRONIC 

1 (2*) 

ENDOCRINE  SYSTEM 

♦PITDTT  ARY 

(«2) 

(48) 

(38) 

HYPERPLASIA,  FOCAL 

2 («%) 

2 (5*) 

♦ADRENAL 

(c0) 

(53) 

(45) 

C YTOPL  AS  M IC  V ACUOLIZATICN 

1 (2%) 

♦THYROID 

(4S) 

(46) 

(38) 

FOILICDLAR  CYST,  NOS 

1 (3%) 

♦ ° AN CRF  ATIC  ISLETS 

(“°) 

(52) 

(47) 

HYPERPLASIA,  NOS 

3 (6*) 

PEPROCDCTTVE  SYSTEM 

♦UTERES 

(c4) 

(50) 

(49) 

DILATATION,  NOS 
HYDPCMETRA 

3 (5*) 

2 ( 4% ) 

1 (2*) 

THROMBOSIS,  NOS 

INFLAMMATION,  ACUTE  NECROTIZING 

1 (2*) 

1 (2*) 

DEGENERATION,  HYALINE 
HEMATOPOIESIS 

1 (2%) 

1 (2*) 

♦ UTER  US/ENDO  METRIUM 

(c4) 

(50) 

(49) 

HYPERPLASIA,  CYSTIC 

15  (28*) 

24  (48*) 

26  (53*) 

♦OVARY 

(50) 

(51) 

(4°) 

CYST,  NOS 

7 (14*) 

4 (8*) 

7 (14*) 

THROMBOSIS.  NOS 

1 (2%) 

# NUMEER  of  A FI  HALS  WITH  TISSUE  E Y AMIN  E D MTC°OSCOPICAILY 

* NUMBF®  OF  ANTMALS  NFCRCPSIFD 


TABLE  D2  (CONTINUED) 


CONTPOL  (ONTP ) 
06-0360 

LOW  DOSE 
06-03R5 

HIGH  DOSE 
06-0400 

HEMORRHAGIC  CYST 
ABSCESS,  NOS 

1 (2*) 
1 <2f) 

1 (2%) 

3 (6%) 

NERVOUS  SYSTEM 

tBRAIN/MENINGES 

INFLAMMATION,  NOS 

(55) 

1 <2») 

(53) 

(4«) 

t BRAIN 

HYDROCEPHALUS,  NOS 
PERIVA  SCU LITIS 

<5C) 

2 (4%) 

( c 3) 

1 (2%) 

(4?) 

SPECIAL  SENSE  ORGANS 

NONE 

MUSCULOSKELETAL  SYSTEM 

NONE 

BODY  CAVITIES 

* A BD  C MI  NA  L CAVITY 
NECROSIS,  FAT 

(55) 

1 (13T) 

(54) 

(50) 

♦MESENTERY 
CYST  r NOS 

(c5) 

1 (2%) 

(54) 

(50) 

ALL  OTHER  SYSTEMS 

‘MULTIPLE  ORGANS 
PERIARTERITIS 

(55) 
i (2») 

<c«) 

(50) 

ADIPOSE  TISSUE 
NECPORTS,  FAT 

1 

SPECIAL  rCRRHCLCGY  SUMMARY 

NO  LESION  PEFQDT  Et 

1 

3 

# NUMBER  0”  ft Nil AL  S 

* NUMBER  OF  ANIMALS 


WITH  TISSUE 
N ICROPSI FC 


EYAMINED  MICRCSCCRTCAIIY 
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TABLE  D2  (CONCLUDED) 


CONTROL  (ONTF.)  LOW  DOSE  HIGH  DOSE 

06-0360  06-039S  06-0400 


ANIMAL  MISSI»’G/NO  NECROPSY  1 1 
AUTO/NECROPSY/HISTO  PER?  1 
AOTOLYSIS/NC  NECROPSY  4 


* NUMBER  OF  ANIMALS 

* N DM  ERR  OR  ANIMALS 


HITH  TTSSDI  EXAMINED  MICROSCOPICALLY 
NECROPSIED 


D-ll 
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Review  of  the  Bioassay  of  p- Anisidine  Hydrochloride* 

for  Carcinogenicity 

by  the  Data  Evaluation/Risk  Assessment  Subgroup  of  the 
Clearinghouse  on  Environmental  Carcinogens 


April  26,  1978 


The  Clearinghouse  on  Environmental  Carcinogens  was 
established  in  May,  1976,  in  compliance  with  DHEW  Committee 
Regulations  and  the  Provisions  of  the  Federal  Advisory 
Committee  Act.  The  purpose  of  the  Clearinghouse  is  to 
advise  the  Director  of  the  National  Cancer  Institute  (NCI) 
on  its  bioassay  program  to  identify  and  to  evaluate  chemical 
carcinogens  in  the  environment  to  which  humans  may  be  exposed. 
The  members  of  the  Clearinghouse  have  been  drawn  from 
academia,  industry,  organized  labor,  public  interest  groups. 
State  health  officials,  and  quasi-public  health  and  research 
organizations.  Members  have  been  selected  on  the  basis  of 
their  experience  in  carcinogenesis  or  related  fields  and, 
collectively,  provide  expertise  in  chemistry,  biochemistry, 
biostatistics,  toxicology,  pathology,  and  epidemiology. 
Representatives  of  various  Governmental  agencies  participate 
as  ad  hoc  members.  The  Data  Evaluation/  Risk  Assessment 
Subgroup  of  the  Clearinghouse  is  charged  with  the  responsibility 
of  providing  a peer  review  of  reports  prepared  on  NCI- 
sponsored  bioassays  of  chemicals  studied  for  carcinogenicity. 

It  is  in  this  context  that  the  below  critique  is  given  on 
the  bioassay  of  p- Anisidine  Hydrochloride  for  carcinogenicity. 

The  primary  reviewer  noted  the  increase  in  preputial 
gland  tumors  in  low  (3/5*0  and  high  (3/55)  dose  treated 
male  rats  and  in  historic  controls  (3/250)  from  the  test 
laboratories.  Based  on  these  findings,  he  questioned  the 
statement  in  the  report  that  "the  evidence  was  insufficient 
to  establish  the  carcinogenicity  of  p-Anisidine  Hydrochloride" 
in  rats.  He  suggested  that  the  slides  from  the  high  dose 
treated  aniamsl  be  reexamined  to  determine  if  the  incidence 
of  preputial  gland  tumors  was  higher  than  reported. 

The  secondary  reviewer  pointed  out  negative  associations 
in  which  there  were  fewer  tumors  in  treated  animals  than  in 
controls.  He  questioned  the  need  for  a statement  regarding 
the  lower  and  upper  confidence  limits  of  the  bioassay.  A 
Program  staff  member  explained  that  it  was  placed  in  reports 
to  indicate  that  a compound  cannot  be  proven  to  be  unequivocally 
negative  under  the  conditions  of  test. 


A Program  staff  pathologist  commented  that  tumors  of 
the  preputial  gland  are  usually  detected  grossly,  rather 
than  by  microscopic  examination,  and  that  slides  of  the 
preputial  gland  are  not  routinely  prepared  on  every  animal. 
A Subgroup  member  observed  that  there  may  be  justification 
for  combining  the  tumors  from  the  low  and  high  dose  treated 
groups.  He  added  that  the  biological  significance  of  the 
tumors  must  be  considered  along  with  the  statistical 
significance . 

A motion  was  made  that  the  report  on  the  bioassay  of 
p-Anisidine  Hydrochloride  be  accepted  with  the  provisos 
that:  1)  the  treated  male  rats  would  be  reevaluated  to 

determine  if  there  were  unreported  preputial  gland  tumors 
and  2)  the  report  would  be  reconsidered  by  the  Subgroup 
if  additional  tumors  are  found.  The  motion  was  seconded 
and  approved  unanimously. 


Members  present  were: 

Michael  Shimkin  (Acting  Chairman),  University  of  California 
at  San  Diego 

Joseph  Highland,  Environmental  Defense  Fund 
George  Roush,  Jr.,  Monsanto  Company 

Louise  Strong,  University  of  Texas  Health  Sciences  Center 
John  Weisburger,  American  Health  Foundation 


Subsequent  to  this  review,  changes  may  have  been  made 
in  the  bioassay  report  either  as  a result  of  the  review 
or  other  reasons.  Thus,  certain  comments  and  criticisms 
reflected  in  the  review  may  no  longer  be  appropriate. 
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